
The soils were not classified into soiL series because
of t,tre linited size of the survey area.

d. ' L'aboratory Analvs'is''of So'ils

Soils were sarnnled by irorizon from'selected Location-q and
analyzed by th-e USU Cooperative Soils Laboratory (U. 

-S.
Oept. of Agriculture, 1967). The soils were analyzed' for
physical and chernicaL propert,ies inportant to characterizing
inil classifying the soi1s. The laboratory data sheets
are presented in Appendix V-1. Table V-2 gives selected
data'for the diffeibnt soi1s, including soil tyPe, depth
sanrpled, particle size distribution; textural class; reac-
tioir, or pH; organic carbon; elect,rical conductivity; calciun
carbonate- equivalent percent; extractable cations (I{g'
Na and K); available P; and percentage of moisture at satur-
ation.

The follorving is an dxplanation of the soil-sanp-1e analyses
shown in Table V-2. The textural class varies from silty
loans, sandy loams, c1.ay loams, and loams. The pH of the
sanples vary frorn about 7.8 to 8.9; not especillly ttlgit
for-soi1 high in calcium carbonate. Extractable sodiun
is rnoderate except in Soil N r.rhich shols 11 to 20 tnilliequiv-
alents of Na per 100 g of soi1. In. other upland soils
the extractable sodiurn is highly variable, and occasionally
i.ncreases in horizons near bedrock.

The.organic carbon content of the surface soils varj.es
from 0.5 percent to 2.6 percent, and generally decreases
with depth, which is typical for soils in this setting.
The exception is soil W, which has 5 percent organic carbon
in the surface 1ayer.

Electrical conductivity, or salinity, is generally low,
especially in the upper 40 cm (16 in.)" The excePtion_
is soil N-r'-ith electrical conductivr-ty values ranging from
less than 5 nrniios /cn at Z0 cnl (8 in.) to 33 rnrnhos /cm at
34 cn (13 in. ) depth. Soil IV cotrductivity varies frorn
less than 2 mnhos/cn in the surface to 28 mmhcs/cm at' 130
cn (51 in.) .

The calcium carbonate equivalent varies fron about 3 percent
to 30 percent in sr"trface layers"and 5 percent to 50 percent
in the- subsoils. Thc value! are typical for soil forned
fron calcareous rocks in areas with less than 15 cm to
?3, cn (6 in. to 9 in.) of annuaL precipitation. *

The velues of extractable cations are typical for a soi1
forned fron saline calcareous sandstone wittr these clinatic
conditions.
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LABORATORY ANALYSTS Or SELECTED SOtIS

Sllt I Clay

0lanpter of Pa les

Sol I tEpth
Nane & From
Ccllec. Surface

A 168

pH Elect/ CaCo3
Satur. OrganJ Conduct 'Equlv

I
8.1
8.1
8.6
8.7

8.0
8,2
8.7
8.9

8.0
7.5
8.3

8.1
8:l
8.t
8.1
B.l

8.2
8,2
8.4
8.6
B.l
8.0

8.1
8,2
8.5

8,7
8.9
0.5
8.2
8.1
8.3

8.2
4.2
n. o.
|l. I

'Extract. Catlons
He/I . Avrll.

P

1.0l.l
.6
.G

.4
1.0
1.6
1.6

1.5
3.3
3.5

l.l
.9
.5
.9
.5

t.5
2,6
3.3
2.4
1.7
1.7

1.0
1.3
1.0

2.4.
3.9
5.1
5.7
5.0
5.0

I
itolst.

tur

As ,67

E 
'76

F f39

il t48

0-8
B-20

20-33
33-50

0-5
5-l ?

12-?3
25-35

0-8
8-t4

t4-27

0- !0
l0-40
10..65
65- t'l 3

I l3-'t 50

0-10
l0-23
23-41
4t -73
75-t?0

I 20-l s0

0-4
4-17

I7-35

0-9
9-20

20-34
34-55
55-89
89-l s8

o-lo
lo-?o
?'l - 'rn

.7
l0
2?
l7

l0
'13

14'
l8

9
I
6

IB
1Z

7
l0

9
15,
t2
ll

33
26

.15
l6
21
17

1.5
1.4
1.0
0.9

1.4
1.5
1.2
0.6

.5
,7
.5

l.l
.5
.4
.4
.3

.6

.5

.4

.3'

.4
,4

.5
..6

.8
1.2

.5

.6
1.0 '

l.B

,7
1.7
2.5

.6
..4

.6
2.6

28.0

.5

.7
,7. '
.9

4.2
lg.0

2.9
8.4
9.8
5.3

7.0
8.6

10.7
7,e

7.2
lr.4
14.2

5.8
5.9
9,2
7.5
7.2

5.2
12.5
't 8.7
l'1.9
9.4
7.8

3.0
3.7
6.8

4;5
I0.5
15.2
ls.5
l s.4
I1.7

.5
l.l
4.6

10. 4

.4
1.3
7.2
8.4

.9
5.8

10.9

.3

.5

.8'
3.8

12.9

1.5
2.0 r
l.l
2.8

6.9'
1.6
l.l
..8.
4.9
2:l

.5

17.0
..3.6
3.7
4.1
2.4

7.9
1.3
.8
.7

1.0
1.4

16.0
3.2
t.0

6.4
3.4
1.8
1.0
1.0

.6

4
4
5
6

l2
B
7
I
7
3
I

{
6

il
l0

9
I
9

l2

l5
l3

B
l3

27
l9
23

.21
23

l4
20
1l
l7

l4
l5
l4
l3

z0
2l
25

ll
ll
12
ll
l0

I
l6

.23
l9
l4
l4

t
L
L
L

SL
SL
SL
SL

L
sil
sil
5L
SL
SL
SL
5L

SL
L
L
L

SL
SL

ts
SL
LS

SL
L

CL
ct.
CL

L

28
55
44
7l

39
60
67
63

44
40
52

l3
24
20
l5
21.

2.l
0
3

l4
26

4
7

25

I
I
0
I
0
2

o
o
o
1l

48
40
48
47

59
5B
52
65

42
24
l5

62
70
65
6B
67

6l
43
32
48
57
6l

83
78
72

37
39
27
34
30
2B

l5
34

4

,.]

I
ll
l0

l0
27
3B
3l
30
26

23
r7
3B
,t4

3B
40
35
26

27
?8
34
3?

38'55
60

3l
4l
45
33
29
25

9
ll
I

33
34
35
35
40
46

62
60
5.r
atl

32
47
44
48

38,5?
5l
40

28
4?
44

32
30.
3l
33
29

3l
33
37
3l
34
30

29
32
38

E&BS
,63

3
2
I
6
B
9

30
30
2t

3
?
?
3
2'2

8
4
3

:g

l4
l4
'16

l2

2
I
I
3'5
I

ll
l3
l9

I
I
I
I
I
2

ll
I

ll
ll
I
I
9

ll

l9
20
l6
20

l7
7
5

2l
23
20
2l
22

r' Ds 154
N'
tl

9
l4
l2
ll
t2

2
I
I
3
4
I
2
6
ll
I.I

zl
<l
al

I

7
<l

I
:'i

ll
l4
l3
l5
l3

15..'9

6
20
22
22

29
25
2l

l6
12

B
t2
I
I

32
23.
24
l7
l4
l3

8
6
5

.3

.5

.5

.6

.5

.3

.5

.5

.5

.3

.3

.3

.2

.2

.l

.3

.6
1.7
3.5
5.2

l0.l

1.7
lt.4
19.8
19.6't5.7
13.5

.4

.2
<.1

.9

.3

.2
.?
.l
.2

28
48
62
48
4B
49

67
47
65
60
.l .l
aa

27.O
2.1
2.O
2.Ot.?

2.
!.
t.
:

1.3
1.6
7.8

I J. J
l.at

5. !.
4.O
8.9t.5I

il.3
I l.o
l2.ot't.4,..o

.9
2.4

14.0
33.0
22,0
20.0

1.4
't .5l4. O
?4.n
1,. . (t
l, ..

srl
st I
src

I
5
I
I

7
7
5,
rl

F ESFFif IFiE$*

5.1
t.t
1.2l.o

.l

2
9
2
t
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The available phosphorus is highly variable but is ccncen-
trated in the surface soil and decreases markedly with
increasing depth. The perceniage of rnoisture at saturation
is the percentage by weight of trater the soil can hold.
The moisture-holding capacity depends on texture, organic
matter, structure, and other factors.

The resuits of .x.-ray analysis of 15 soil
in Table V-3. The type of clay minerals
nined b_y tltis method. Clay miueralogy is
classifying the soil at the family 1evel.
depths of five soils, shown in Table Y-4,
ppn to 1.4 ppn.

According to Richards (1954):

Perrnissible lilnits for boron in the saturation extract
of soils can at. present be given only on a tentative
basis. Concentrations belorv p.7 ppm boron probably
are safe for gensitive plants;.froln 0.7 to 1.S ppm-
boron is rnarginal; and more than 1.5 ppm boron alpears
to be unsafe. The more tolerant plants can withstand
higher concentrations, but linits- cannot be set on the
basis of present information.

e. Use and l{anagenerrt of SoiLs

The area'is naaaggd by BLI'I. It is used mainly as winter
range for sheep; however, some cattle use the'bottomlancs
alcng the lt/hite River for suruner range. lr{ule deer are
the principal game species that use ttre range.

Table v-5 gives the estimated herbage yields for favorable
and unfavorable years and capability classes for the ninesoi1s. The capability- class-es inditate the suilability
of the soils for nost-kinds of crops. The classes are
designated r through vIrr. (The nuinerals indicate progres-sively g-reater linitations and narrolver choices for'prictical
llf g:) T.be nine soils in the area were placed in two'capa-bility classes, vI and vrr. class vr sbits have severe'Iinitations that generally nake then unsuited to cultivation
and limit their uie largeiy to pasture or range, woodland
or wi1d1ife. class vIr soils have very sever6 iirnitations
that nake thern unsuited to cultivation'and restrict their
use largely to range, woodland, or wi1dlife.
T[s ttsrr shor,rs that the nrain Limitation is the risk of
erosion; the rrwtr indicates that the soil is wet.

sanples are shown
present are deter-
the basis for
Boron at selected
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TABLE V-3

RESULTS OF X-RAY ANAI,YSIS OF ].5
FROM OIL STIALE TRACTS U.A

SOIL SAMPTES
AND U.b

.Soil Sarnple f

22
37
58
39
40
42
45
46
48
50
53
54
55
58
63

Depth (cm)

25-36
8-22

27..53
17- 55
31. - 137
41-60
40-76
20-45
5s-89
11- 30
23-4s
L7 -30
40-120
34-72
L4-27

:(- r
:(- 5

.x- 5
:t-5

?

l(- s
X-s

:(- sr-l
x-5
:(- s

ranked in order
estimates.

Quartz Calcite Dolonite Fel.dspar Il1ite Kao.tinite Montmorilloni

x
?
X
x
X

x
X
X

X
X

X

x
x
X
X
x
x
X
X
x
X
X
X
X
X
X

l1,x
x
X
X
x
x
X
X
X
X
X
X
X
X

Ds
A
A
A
Bs
Bs
E
E
A
A
As
As
Ds
Ds
D5

x-1
x-5
x-5

?

x-4
x-2

x-1
x-5
x-s

x-1
x-1
x-1
x-1
x-1
x-l
x-1
x-1
x-1
x-1
x-1

?
x-r
x-r

ofX means the mineral appears
abundance, with 1 being nost

in the l-ess than
abundant and 5

Zyt fraction.
least abundant.

The clay minerals are
Abundances are only

I
c..){
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RESULTS OF THE

TABLE V.4

BORON TESTS ON SOII SAMPLES FROM
TRACTS U-a AND U-b

Pedon f
#64
#63

#75
t7s

#76

f45
f45

#48
#48

10 -40
115- 150

30-65
,1,30 

- 19 5

120 -150

40-7 6
7 6-tzr
20 -34
34- ss

Boron (ppm)

0.3
0.4

0.4
0.2

0. 5.

1.4
0.9 

.

1.5
1.0
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A.'gll

1. oBJECTTVES

Soils on the tracts were studied to define and docunent

soiL conditions*i;";-i; a"u!-rop*"ttt. These data are essen-

tial as a u""rr_!of planning";;tJ';;;ig"i"g the urining and

oioittting f acilities'
' .-t.

2, METHODOLOGY .

The soils were surveyed accordin g .\9-ih:,standard procedures

of the soil c;n;;;;tio" s"iuilu'Cigsl -"I'a the utah Agricul-

turat lxperine"i-Si"iio", O"p"tit,lnt.;f Soils and Bioneteo-

iiiJeyt'rrrese"iroieaure! "ii"it*t i3r:;":ll ;?il i:|""t;;;;;'t; (u. s. Dept. of Agr
le'incfuded in this rePort'

Priortothestrrdyr-a-re:onnaissancel{asconductedbystereo-
scopic studv oi-"Lii"l P-hoto;;6h;-iil ll'."n-site observa-

tioirs. Geologic naTs of the'"tL..were studied to determine

general retationshi!s gf-p"t.ii-il.i"i:."rt to the soil tyPes'

The vegetarr.on'"ii^ia:."r'*"1" 
-r;;;i;a- io a"ternine their

t.i"ti6ttthiPs to the soiLs'

The detailed survey was conducted bI- first selecting a

uap scale "rra 
i"ii'"t photogt;;;: 

-trt"-pitotos *0"t" studied

by stereor"op"-io-aetEi,nin6-th" cirectibn of traverses,
which are macte at right ""g1t;ito-itt" 

tin"ar trends of

the landscaPe. 
-i"r"Eiea aiel! yit." tlt:1-"*tavated t'o expose

the soil layers, 9r horizonsl--lill-generally extend fron

the. surface aown into the paient naterial. The sequences

of these natural layers "t. 
-i"iiribed in-detail accordlng

to nethods and nornei,clature ;I-;h;-ioir 
-co"servation service

(U. S. Dept. of Agricultute'-igSf) '

tlile the survey was il progress ' :?i}-tXrnnles 
wete 

' 
collected

at selected locations trorn--Each horizo-n ' 
f or Drocesslng

at the soit laboratory at uili'.stii"-utti''t"rsitv (usu) '
courparisons "i-ii;ia-'aata ""i'^"iiri!l-ii 

d'ata bbtained
frour the rabor"i;;;;i"-trr"-u"iit'for naning the soil
type s

EX.}IIBIT A

V. SOiLS AND GEOLOGY

v-1



Jr SWIMARY OF RESULTS

a. So'if 'Survey

to 1,

A representative
30 percent slope)
Canyon, aboui 460

v-z

The soils were arapped according to their location on the
tracts (Fi gure V-1) . Each nap uni;t represents one. soil
type or cornplexes of two or more soils so interningleq
oi-snalI in extent that they cannot be shown separ.ately.'Each soil complex contains at least. 75 percent of the two
or nore doririnint soils, and the dist,ribirtion and relative
proportions are about the same in all units. The name.
of a soil complex consists of the names of the doninant
soils joined by ^ hyphen. Because rock outcrop-and bare
rock sirrfaces ire ektensive in the arear some of t,he nap-units are conplexes of soils and rock outcroP. .

Nine different soils were identified on the site--A, 45,
B, Bs, Ds, E, F, N, W. The description of each one includes
inforrnation on soil t,exture, thicknbss, underlying Parent
naterial, occurrence, elevation, vegetation, precipitation
and temperature. A representative pedon (a block of soil
consideied typical of the soil type being discussed) is
Jescribed for each horizon. FolLowing the description
of the representative pedon is inforrnation on soil use
and hydroiogic characteri-stics. The map units in which
the particular soil doninates are described. The occurrence
of the rnap unit, the percentage of the uni! cccupied by
the dourin-ant soi1, th-e other i.nportant soils in t,he complex,
and the slope angles of the unit are stated.

A Soils: The A soils consist of shallow channery loans.
ffiffir depth ranges fron about 50 cm to 50 9T (12_in.
to ZO in.) ind oveilies bedrock of the Green River Formatlon'
They occui in upland settings on 5 to a9 percent north-facing
and'east-facing-sLopes. A aoils occur in association with
B soils. B soils g-nera1ly occur on south-facing and west-
facing slopes at elevations ranging from about 1r590 n
to 1.7L0 rn (5.200 f t, to 5 ,600 f t) . The vegetation est

T.SI|ALI0W t

5T040

sIAtL0w
TO 60 PEI

. sllAtLC

SAilOY L(l

t0l

t0A

rn' (5,200 f t, to 5,600 f i) . 
- The vegetati6n established

on the.A soils consists nainly of sagebrush and shadscale
with scattered Indian ricegTass and bluebunch wheatgrass.

Average annual precipitation ranges frorn about 15 cm to
20 cn (6 in. to 8 in.), an4 the 4ean anngal soil temperature
i"tgur'fron about 4oc'io 7oc (40oF to 45oF).

pedon on a steep north-facing slope {about- on the west side of Evacuation Creek
n (1,500 ft) south and about 180 n (600

il07
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ft) east of the North quatter corner of
R24E follows:

A1 0 cn to 6 cm (0 in. to 2.4 in.)--pale brown- (10YR6/3) channery'loan; brown (10YR4/3) when
noist; weak, fine, platy structure; slightly.
hard, friable, slightly sticky, and slightly
p1-astic; noderateli' calcareous ; noCerately
alkaline (pH 8.0); clear, smooth boundary.

Crca 6 crn to 20 cn (2.4 in.
(10YR6/5) very channery
hard, friable, slightly
plastic; plentiful fine
eous; nroderately alkaline (pH 8.3).

Ctca

The content of coarse fragments, channers, and flagstone
is high throughout with numerous channers and flagstones
on the surface. Estinates of the coarse fragnent content
is as follows: 0 cm to 6 cn (0 in. to 2.4 in.), 25 percent;
6 cn to 20 cm (2,4 in. to 7,9 in.), 50 percent; and Z0
cn to 45 cn (7,9 in. to 17.7 in.), 80 percent, nainly flag-
stones. Lime coats the undersides of coarse fragments,
and there are nany hard line pendants.

Vegetation supported by these soils is used for wildlife
habitat and rvinter sheep gtazLng, Perneability is noderate,
and runoff is medium to 1ow. The'hazard of erosion is
noderate. This soil will hold from 2.5 cm to 5 cn (1.0
in. to 2.0 in.) of available water. \

L Channery Loam.,' 10 to 20 perc?+t slopes' '(A1): This napping
unlt occul's on broad, convex rrd.ge t,ops.:.n a few snall
areas in the eastern part of .the survey area and
ciated nainlv with arlas of AC-BD conoiex. Abouciated nainly with areas of AC-BD conplex. About 75 to
85 percent o'f the unit is A channery ioarn on 10 to Z0 percent
sl.opes. Inclusions are mainly A chbnnery loarr on ?0 t-o
40 percent north-facing slopes and snal1 areas of B channery
roam on 20 to 40 percent slopes.

v-4

Section 13, T10S,

to 7.9. in'.)--pale brown
loan; massive; slightly
sticky, and slightly
roots ; strongly calcar-

20 cn to 45 cn (7.9 in. to L7.7 in.)-.-very
pale brown (10YR7/5), very fLaggy loam; pale
brown (10YR6/3) when rnoistl massive; slightly
hard, friable, slightly sticky, and slightly
plastic; abundant, very fine roots; strongly
calcareous; strongly alkaline (pH 8.7); bedrock
at, 45 cn (18 in).
45 cn (L7.7 in.)--bedrock of the Green River
Forrnation.

rs asso-
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mAnf c nf, f)anL 1 a-J o'-u -^-' n ^-- h - t !nents of Rockland - BIE compLex. Bodies ire iituili;r,generally 1.o1gr_ and comparatively narrow. vegetaiiorr-i,q:i:Il1+y l,oitg,. and compa-ratively narrow. Vegetaiionq:igIi1*y r.o1g,. and compa_ratively narrow. vegetaiion is
::=:.".ii^i,*t"i.: :193. I1!911!rith:, needle gris.s, 

. an{ curty.
FrT::_ tboy. 7s ro-80 percent of iiris o,"ppir,!-",iii--i,
i,;l;ll:!r i;"i"oi"s^ I:iF';:l;"l; ;ffi "T:nnil:rl3il"l'consist3I_l :l*+:ly- 1oay, B f,Lagsy loan., 

-""i-.q,- rr"ttt-i;;: rhevery shallow B soils occui-iear the outer eaEEi oe-tir"mesa tops.

W0' t'o '4'0 percent slopes ('$I: Thi-s mappingunit i tn" easteiirpart- of the area_-iq.upland settings betrveen Evacuationcreek and He1ls Hole canyon and ii genJiarry alio-i"i"awith the AD-BD complex, irtr:.cir is veiy sinirir ;i.;;i-io,slope gradient.

About 45 to 55 percent of the_complex is A channery loano{r.10 to 20 percent slopes. rt oicurs on broad. convex
Iidg":, and gbnrle northifacing stofes; 2S to SO peicent
15 ts Channgfy loam on 20 to 40 nerFpttr eraan cnrr*h -$^-:II loir gT. 29. !o 4o.perleni steep sou-tr,-iaCingslopes. Included with this unit are sma1l ireas of A chan-
lery loan on 29 to 40 percent slopes (4D) and D channeiyloan on s to 10 perceni slopes in'snair lrainaE-*iiil--
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Eleve
to 5,
j unif
t ions
p reci
9 in.
about

A rey
50 pe
wes t

19 g":::l_t-l-1oput, mainty north-racineJ-zi iJ-io-fur..nt
+:^l..:lly"Il loam, on z0' to 10 p"riu"['ro..rilr-r"iiie-iiip.r.
on the broader,tllg: topi; D ctrann-ry-ioim bn s to io iur.entslopes _in smal1 drainag-ervays; and rotk outcrop on steep,south-facing slopeso ' I ----5

Wo 40 perggnt slopes (A4): This napping,ini or-ifie i"ii"y
?re3' nainly east of Evacuation creek cinyon. About 45
t: If gergenl of the conplex is A channery loan on z0 to

I, This nappingunr-t occurs to a rrnited extenf-In-tffiea easr of Evacua-tion creek canyon. one area. occurs northeast of the mainroad in sections 18 and 20, Tl0s, R25E10. About +s to55 percen! of the-conplex is A channery loam on 5 to L0percent slopes; 30 to 35 percent is B thannery loam on
_5 to 10 lercenr slopes. lnclusions are nainii D -ri"""ury
loam on 5 to 10 percent slopes.
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{s,9oils:. As soils .onrrrt o! shallow channery sand,y loams.
Efl depth-ranges-frorn about i0 cn to S0 cm (LZ in. to
20 in.) and overlies bedrock of the uinta sandstone Forma-tion. The soils occur in upland settings on 5 to 40 percentslopes. As soils arg generally on_longl noith-facing'slopes
but also occur in other aspect3. ThesJ'soi1s occur in
association with 3s soilsr-and most of the napping unitsare colnplerces of both.

Elevations range from about 1r650 m to Lr770 m (51400 ftto 5 r 800 f-t) ._ vegetation consists nainly of sagebrush,j uniper, shadscale, and yellowbrush. At' the iriEtrei-ei6r"-tions ginygn pine occurs ruith trre juniper. Aveiage annualprecipitation, ranges from about 17- crn io ?3 cm (7-in. ioprec1p1f,ar1on ranges from about L7 cm to ?3 cm (7 in. to
?, 11:) :.3n9 the^nrealr^annual_:qi1 tenperature. rariges 

-irorn
about-soc to toc (41oF iJ +s6iil
A representative pedon
30 percent slope) about
tvest corner of Section

ol^? stgep, north-facing slope
300 n (1,000 ft) north-of the

21, T10S, .124!_.._f o11orr's:

(ab out
south-

Att 0-cm to 5 cur (0 in. to Z.O in.)--brown (10yR5/g)
channery. s-andy- 1oarn; brorvn (l0VR4/3) whdn moist-;*g?L., thick, platy structure; soft, very friable,slightly s.ticky, and non-plastic; nany fineroots; moderately calcarebus; noderatbly alka-Line (pH 8.0) .

5cntoLZcn
(10YR5/3 very
(10YRs/3) when

(?,0 in. to 4.7 in.)--brown
channery sandy loan; brorrn
moist; massive; soft, friable,

Cca

slightly sticky, and,non-plastic; miny fine
roots I moderately calcarebus; nnoderat6ly alka-line (pH 8,2) .

12 cm to ZS cm (4 ,T in. to 9 . g in. ) - -pa1e' brorvn
(1QIBq/3) very channerl' sandy loani bi.own
(10YR5/3) wtreir moist; inassivb; hard, friable;

r cent

:ua-
LN

s 1rghtly s tickl , and. non-p las i:J c; p ientif u1> rrg,rr Lry s rr qKy , ano- llon-p Ias tl c; p lentif ulrr.ne roots; moderately calcareous (pH 9.7).
25 cn to 35 cm (9.8 in. to 3.9 L4 in.)--paIe
brown -(10YR6/5) veTl-.q!?+lgry,, very-iiag-gysSldl loan; brorvn (10YRS/3) wnen mo:.st; massl.ve;slightly hard, friable, slightly sticky, andnon-plastic; few fine rootsl moderatel; calcar-
eous; noderately alkaline (pH 8.9).
Sandstole bedrock. '
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As soils are used for wildlife habitat and for
grazing. Permeability is noderate and runoff
The hazard of erosion is moderate. This soil
about 2.5 cm (1.0 in") of available watern

Included within this rnapping
channery sandy loam on 5 to
channery sandy loan on 20 to
rock outcrop (R), a nassive

winter sheeo
is iledium.
will hold

AsC:Bsti ,C,oryJgx. '1'0 to 50 percen : This moder-
ately extensive napping unit occurs entrrely iil'the vestern
part of.the survey area and is extensive in the Southan
Canyon drainage basin. About 40 to 55 percent of the cCanyon drainage basin. About 40 to 55 percent of the con-
plex is As cirannery and sandy loam on 10 to 20 percentto 20 percent
slopes (AsC), and 25 to 35 percent is Bs channeiy loam
on 30 to 50 percent slopes (BsE). As channery loam on
10 to 20 percent slopes (AsC) occurs.on narrow terrace
segments and north-facing slopes. Bs channery sandy loan
on 30 to 50 percent slopes (BsE) occurs rnainly on steep,
south-facing and west-facing ledgy escarpments with narrow
outcropping sandstone and very shallow soil between the
ledges.

unit are sma1I areas of Ds
10 percent slopes (DsB); As
40 percent slopes (AsD); and

sandstone of the Uinta Fornation.

As Clrannerv Sandv-Loam, ]0 to 20' percent :lope's (As2): This
mapping unlt is of very liniteo extent. It occurs on a
high terrace (elevation about 1r780 m (5r840 ft)) on the
eastern edge of the Southam Canyon drainage in Sections
26 and 27, T10S, R24E. About 75 to 85 percent of the area
is As channery sandy loam on 10 to 20 percent slopes (AsC).
Inclusions consist nainly of small areas of Bs channery
and flaggy sandy loan (BsD) at the edges of the terrace
and smal1 areas of rock outcrop (R). Vegetation consists
of black sage, shadscale, rabbitbrush, bnd scattered juniper.

AsC-BsC Conplex, 10 to 20 percent slopes (AsC-Bs3): This
mapplng unrt rs ot I]'m].ted, extent/and. occurs malnly Ln
the northlest part of Southan Canyon area on an upland
terrace area in Sections 17 and 20, T10S, R24E.. About
45 to 55 percent of the complex is As channery sandy loan
on 10 to 20 percent slopes (AsC); about ZS to 35 percent
is Bs channery and sandy loam on 10 to 20 percent slopes.
Inclusions are rnainly Ds channery sandy loam on 5 to 10
per-cent slopes (DsB) and As channery sandy loam on 5 to
10 percent slopes (AsB).

Because of its linited size, a smal1 area of AsB-BsC complex
(5 to 20 percent slopes) is included with this cornplex.
This inclusion differs in that it occurs on nore gentle
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annual precipitation ranges
in. to 8 in. ) . and the mean
4oc to 7oc C+oor to 45oF).

The following is a representative pedon on a 30 percent
south-facing slope with sparse growth of shadscale and
black saeebrush. located in the 'southwest quarter of Sblack sagebrush, located in the 'southwest quarter of Section
za, T.10s.R. ?5E. :

0 cm to 3 cn (0 in. to L,Z in.)--pale brown
(10YR6/3) channery loarn; brown (10YR4/3) when
moistl weak, thin, platy structure; soft, fri-
ab1e, slightly sticky, and slightly plastic;
few fine roots I moderately calcareous; moder-
ate1.y a1kaline.

3 cn to 20 cn (L.Z in. to 7.9 in.)--pale brown'
(10YR6/3) very channery 1oanl brown (10YR4/3)
when noist (60 to 70 percent channers and flag-
stones); slightly hard, friable, slightly sticky,
and slightly plastic; few fine and mediuln roots;
noderately calcateous ; strongly alkaline.

R Green River Formati.on.

B soil.s are used for wildlife habitat and limited grazing.
Perneability is moderate. Runoff is mediun, and the hazard
of erosion is noderate to severe. This soil will hold
only about 1.5 cm to 2.5 cm (0.6 in. to 1.0 in.) of avail-
able wat,er.

BC-AB ComDlex, 5 to 2Q percent slopes (B1) : This rnapping
un1t occurs only 1n the nortneastern part ot tne area,
north of the ltlhite River. About 45 to 55 percent of the
complex is B 'channery Loarn on 10 to 20 percent slopes;
ZS to 30 percent is A channery loam on 5 to 10 percent
slooes. Inclusions are B channerv loam on 5 to 10 pers lopes . ions are B channery loam on 5 to 10 percent
slopes, D channery sandy loarn on 5 to 10 percent slopes,
and the Green River Fornation.. B soils occur nainly on
south-facing slopes and ridge tops; A soils are nainly
on north-facing slopes; D soils are in the swales; and

on ridge tops ind south-the Green River Formation outcrops on ridge toPs and sout
facing slopes, in close association with B channery loam.facing slopes, in close associat

BD-Green River Fornation Com lex 20 to 40 percent slopes

fron about 15 cn to 20 cm (6
annual soil temperature is

A1

c

This unit occurs in the eastern
hil1s betrveen Lle11s Hole Canyon
age. About 50 to 60 percent of

part of the area on rolling
and Evacuation Creek drain-
the complex is B channerY

About-20 to 30 percentloam on 20 to 40 percent slopes.
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is the Green River Forrnation. Inclusions are mainly A
channery loan on 10 to 20 percent slopes and D channery
sandy loam on 5 to 10 percent slopes in drainage bottoms.
BD channery loan occurs on all aspects in this napping
unit. The Green River Formation occurs nai.nly on ridge
tops, knolls, and south-facing hillsides. '

Includcd with this mapping'unit is a snaLl area of siniLar
soi1 on a 5 to 10 percent slope. This area is Located
in the southeast one quarter of Section 18, T10S, RZSE.

!p-nD ConroteX, Z' ;psrrcent slopes (BS): This unit
occurg ].n the in Sections
29 and 30, T10S, R25E and in Section 25, T10S, R?4E. About
50 to 60 percent of the area is B channery loam on Z0.to
40 percent slopes; and about 20 to 25 percent is A channery
loan on 20 to 50 percent, slopes. fnclusions are nainly
rock outcrop of the Green River Forrnation and D sandy ioanr
on 5 to 10 percent slopes along drainageways.

Bs Soils: Bs soils consist of very shallow channery and
ITaggy-tandy loams. The soil depth ranges fron aboirt 5
cn to 25 cm (2 in. to 10 in.) and 6verlies bedrock of the
Uinta Forrnation. The soils occur in upland settings, with
slopes ranging fron about 5 to more th-an 50 perceni. B
soils occur in association with rock outcrop- of the uinta
Fornation and with As soils. Bs soils are iinrilar to B
soils, but are sandier in texture, and the coarse fragnents
are sandstone. ELevations range from about L1620 m to
1,770 m (5,300 ft to 5r800 ft); Vegetation consists ofjuniper-, black sagebrush, siradscale, rabbitbrush, and blue-
uunch rrrlreatgrass. Average annual precipitation ranges
trom about 15 cn to 23 cm (6 in. to 9 in.) and the nean
annual soil ternperature is about soC to 7oC (41oF to 4SoF).

The following is a descript,ion of. a' representative pedon
ll a- 23 percent west-facing slope'with- sparse grorvth of
black sage, shadscale, Indian ricegrass, and slender wheat-
glaslr located in the southwest one quarter of Section
21, Ti0s, R24E.

A1 0 cn to 10 cn (0 in. to 3.9 in.)--pale brown
(10YR6/3) very channery sandy loanl brorv'n (
(10YR4/5) when noist; weak, thin, platy struc-
tule; loose, friable, slightly sticky, and
slightly plastic; few fine roots; noderately
calcareous; moderateLy alkaline (pH 8.2).
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10 cm to f g .n (S.g in. to T .L in.) --lisht
yellowish bloyn- (10yR6/4) channery sand| loam;dark. yellorvish b f oyn- (10yR6/ 4) whln moi'st;
nassive; loose, friable, slightly sticky, an<inon-plastic; common fine and medium rooti.
modelately calcareo'-ls ; moderately afkaf ini(pH 8.4).'
18 .cn to 23 cm (T .L in. to 9. I in. ) - -shat.Lered
flagstones atrout t. cn (0.4 in. ) thick wiiirthin 1i.me coating on bottom; fine roots betweenlayers of rock. -

Sandstone bedrock.

Bs soils are used for wildlife habitat and limited sheepgrazing during winter. permeability is noderate. Runorris nred,ium to high, and the hazard of erosion is nod.erate.to severe. This soil will hold about 1.5 cm (0.6 in.)of available water.

3i?:ui333,9an.4:.19n9-99$g1g.T, 2o to qo percerit slopes (ns1):Thrs napprng unit o
the northrestern part of southai:n canyon and in tire'nipnart
canyon drainage. -About 45 to 55 pertent of the 

"o*pi6i1: Br channery 1.nd fl1ggy sqqd)'Ioam on zo to 40 peicents-lopel (BsD). About 25 to ss percent is rock outtrop ofthe uinia Forrnation (B). rnclusions are mainly As chann.rysandy loan on 20 to-10 percent slopes -(AsD) anh Ds iii"nn.rysandy loam on 5 to 10 p-ercent siopls (DsB)'o

unr.r 1s or Ilnlted ext,ent" rt is Located in the corridorin the extrene southern part west of Evacuation creek.About 50 to 60 percent oi the conplex is Bs veiy--tt"nnety
and 'ery !!^sgy^sandy_Loam located on steep, solth-ri-ingslopes. About ?5 to l0 percent is As channery sand.y loam
?1_10 !g 60 percent-slopbs and occurs on nort[-faciirg-s1opes.rncl,usions are mainly rock outcrop (R) and sma11 areisof Ds channery sandy loam in narrilrv'diainages.

c1

Cr
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over
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40 tc
slna l l
Inclu
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loan'

,(P:t'rrls napplng unlt rs extensive in tliervEstern-paffiFthearea. About 50 to-60 percent of the complex i; Bs verychannery and very flaggy sandy loam on 4b to 60 percent
s_1opes. About 30 to 60 percent is rock outcrop 'ot trteuinta Fornation. Inclusions are mainly- As very channerysandy loam on 20 to 40 percent slopes (RsO).
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This complex occurs on all aspects, but is nost extensive
on south-facing aqd west-faciirg esiarpnents" The vegeiation
consists nainly of -scattered shadscall, rabbitbiush,"uiact
sage, and Indian ricegrass.

t'rhls mappLng unlt occurs in tire wescern parf-of tle-Survey
?tea! nainly in southan canyon and in thb corridor "iu.in the northrr'estern portion'north of the lfhite n:.vei. --
About 75 to 8s_percent of this. mapping unit is Bs channery
sandy.loam o1r l0- to _? !.percent slbiresl As soil is closefyassociated witlr, Bs soil- and often bccurs as srna11-siep:iitu
terraces on the Yphi11-side of individual juniper o, ,age-brush. Also included in this unit are narlow iins of rlckoutcrop (R) and srna11 areas of Ds channeiy sinay-1oam ;;
5. t9 1.0. percent s lopes (DsB) in snarl drainages . rnclud.ed
:ijl...l1:_rilplns unit are some sma11 areas 5t ss .h"rrrr"ry
sandy Loam on 5 to 10 percent slopes. .

li9 :uilje, [*n*:.!gne. I gmpt ex.. 
- !9 - gg 2.g,e eTcent : roge :-(p s s]:rnrs conplex occurs in the n,es

Evacuation cree_k drainage and is.mosi extensive in th;western half of sections 26 and 3s, T10s, Rz4E, 
"tta 

-it
the Asphart creek draina.ge in the extiern6 western partof the area.

About 55 to 60 percent of the conplex is As channery sandyloan on 10 to z0 percent slopes (Asci,-"nd about zo to30 percent is rocic- outcrop (h). 'tniitlsio"r are mainly
l:,.!"qury sandy loan on'Z,j iq_a9.p"r..r,i slopes (gs6)
and on 5 to 10 percent slopes (BsB). There are also sma11areas of As channery sandy- 1oani on 10 to zo peic-"i-rropu,(Asc) and Ds channeiy sar,.iy loam (DsB) in-narrow drainages.The vegetation is rnainly 5 irniper, sag6urush, and shadicZte.

parts of the-area. About 45 !o.5s percen;-oi ;il; 
"on-,pi"*rs nassive uinta sandstone which ociurs as ledges "rra'ii:.rr,ll very steep slopes. sone of the cr:.ift-extuiJ-"p*"rJ-

:t:: 19^*.1100 ft) from their baie a;-;1;u;ti;;; "i i,isout 1)'/50 ft). An estinated 30 to 40 percent of the complex
l; l: ::i_1 (very channery g-nd yeiy iileil-;;ili i;;*i-;;
::":? ,!.p"rcent slopes. The Bs soil uiirally occurs'on
'd1r.r steep terraces betrveen narrow sandstone ledges.lnclusions Lonsist mainly of srnal1 areas oi ni ;h;;;;;.y
i:1.9y loam on zg ro +o p6r-ent sropes utra-i, channery sanciyroam on 20 to 40 percent slopes.
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will hold
wateT to

Ds soils: Ds soils consist nainly of sandy loams more

-

tnan r5u cm 159 in.) deepl however, the total deqth to
underlying bddrock is not-knoln. The soils. are forrning
in allirvilrn mainly fron Uinta sandstone, The soil occurs
in relatively narrow drainages below steep-sloping soils
and rock outcrop, and act,ively-cutting gullies occur in
each dr.ainage ai6a. It is no3t extensive in the Southain'
Canyon drainage basin but is found in practically all parts
of the area. The vegetation is rnainly sagebrush with some
greasetvood, fourwing-saltbush, rabbitbrush, and shadscale.
The slope range is about 5 to 10 percent.

D:

ot
+l

Cl
i:

A representative pedon in a narrol{ drainageway-rvi.th a I
perc;nt slope is iocated about 370 m (LrZ00 ft) east of
ihe northweit corner of sect,ion 13, T10S, R24E and is as

0 cn to 6 cm (0 in. to 2.4 in.) --pale brorvn
(10YR6/5) s andy loam with abogt -18 percent
f ine channers; brortn (f 0YR4/3) when _moist;
weak, thin, platy structure; soft, friab-le,
slightly stitky, and slightly plastic; few
very fiire rootsi noderately calcareous'; rnoder-
dteiy alkaline (pH 8.0) ; clear smooth boundary.

6 cn to 30 cm (2.4 in. to 11.8 in)--light ye1-
lowish brorrn (10YR6/4) channery sandy loam;
dari< yellorvish brorvn (10YR4/4)_ whgn noist;
massivel slightly hard' very friable, slightly
sticky, and slightly plastic; abundant-flne
roots ;'moderately c-alcareous; moderately alka-
line (pH 8.3) ; gradual smooth boundary

30 cm to L37 cm (11.8 in. to 53.9 in.)--light
yellorvish brotn'n (10YR6/4) 94?1rnery sandy loan;
bark yellowish broln (10YR4/4) when moist;
rnassive; slightly hard; very friable, slightly
sticky, and siightly plastic; few fine-rootsl
moder-ai:ely calcareous ; moderately' alkaline
(pH 8"2).

The average annual precipitation ranges
to 23 cm (7 in. to 9 in. ) , and the nean
ture ranges fron about, soC to 7oC (41oF

soils are used for wilcl1ife habitat,
grazing. Permeability is noderate,

about 18 cm to 20 c:n (7 in. to I
a depth- of 150 cm (59 in.). Roots

fron about 18 cm
annual soil tenpera-
to 45oF).

and for winter
and runoff is
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The--hazard of erosion is moderate. This soil
in. ) of available
Denetrate easilY'
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ps. sandy,1oam. I lo !,0 p.grcent. slope: (D): This is the
onry unrt. mapped ln the lls series. rt occurs throughout
the area but is probably rnost extensive in the soutf,am
Canyon area._ About 75 to 80 percent of the area nrapped
is Ds sandy loam on 5 to J.0 percent slopes (DsB). -'

Inclusions consist of flaggy- sandy lo?r or channery sandy
loan areas, nainly near-the heads of drainageh'a)-s.-. smaI.i-
areas with surfaces of loamy sand and chann6ry ioany sand
occur nainly in the Southarn Canyon drai::,age. -Near 

lhe
outer_edges of_ !one drainages the depih to bedrock varies
frorn 75 cn to 100 cm (3o in. to 40 i;.). Included withthis napping unit are a few snralL areai in the easternpart of the atea with loamy texture. In a few locationsat the head of drainages the slopes range from 10 to 1s
percent.

E Soils : E soils consist of deeo. Loamv -soi'l - Thew ocr.r*
rb6'vfrhe present. f1ood, p rr:.,rdi?pih:"ftil{.!"il;.rltil :i:;:
association with N soi1s. Elevations range fron-about
1,560 n to-1r5-9-0-n- (S1100 ft to SrZ00 ft). Vegetation
consists of rabbitbrush, shadscali, cheatgrassl needlegrass,
and annual weeds.

Average -annual precipitation ranges fron about 15 cm to
?3 .I (6 i*: to 9^ir..) and the ainual soft temperatureis about suc to 7ac (41oF to 4soF).

Follorr'ing is a description of a representative pedon oR
a strea:n terrace located about s00 nr (1r000 ft) north and
199_* (1,000 ft) west of the center oi Section'17,-tiOs,
R2 4E.

0 cm to 1.0 cm (0 in. to 3.9 in.)--brown (1OyR5/3)fine sandy 1oaml brown (10yR4/3) when moist;
w9?k-, thin, platy structure; soit, f riable,
sLightly sticky, and slightly plastic; fewvery filg roots; rnoderatefy taicareoui; moder-ately alkaline (pH 8.2) .

10 cm to 23 crn (3.9 in. to 9.1 in.)--pale brown(10YR4/3) loan; brown (t0YR4/S) whbn iroist;
J,rea\, s-u!angular, b.Locky structure; slightiyhard,.friable, -s1ig!tfy sticky, and sfi!ntfyplastic; plentiful fine rootsl strongly-cal-
careous; moderately alkaline (pli 8.2).-

23 cm to 47 cn (!.f in. to 18.S in.)--very
p?i-q lloyn (10YR7/3) loam; yeltorr'ish broln
(10YR5/4) rvhen moist; noderate, mediun, sub-
angular, bloc.ky structure; slightly hard,

A1

Crca

C 2ca
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crca

c4

f::.!1:: slightly sticky, "T1-:lightly olastic;rew rlne rooai ;ritrongly calcareo[s ; rnoieratelyalkaline (pH 8. +.; .

47 cm to T 5 cn (!g.S in. to 29.S ilr)__lightyellowish brown'(10yR6/4) io"r; yerlowish brown(10YR5/4) when rnoist; ln"rrilr"; s1i.gh-tly hard,friable, _sligtrtly _" rictl,l-*+a s1igf,tli1 plo.ti.;strongty .calcareous ; stl6ngry ;ik;i;l ipir e.ol.

and winter sheeorunoff is low. 'The
will hold 20 cnwater. Roots pene-

75 cn to'1S0 cm l?9,1 in" qg 59.r in.)--lightyellowish brown (lqryqt4 j ii"u-;;";;' io"r;yeLlowistr brorvn- iiovnii+j yi,i"-;;i;t; -*"rsive 
;slightly hard, f iiable, rrier,iry-iiilry, ands1ight1y. plasiic; moaeiaiEry carcareous ; moder-ately alkaline (pH 9.1).

EB soils are used for wildlife habitatgrazing. - permeability j.s mod.er;i;-;;jhazard of erosion is itieni. This soil
lo 2s cm (g in. ro 10 inl) ir """ir;;i;trate easiJ.y,

percgnr_€Jepes (EN) : -This mappinguniE t- ated, mainly onriver rerraces'south of ihe nhitJ Ri;e;-;;;; i;;-tr6ft) above the.present frood ti?i;."-nio"t 4s to s5 percentis E fine sandv loan o"-t-io'10-f"r"u"i-iropu-iggi,"Iiaabout zs to 35-percent -ii lt-sanai-i;i^-on.s to 10 percenrslopes (NB). Trrere are inclusi;i.t-;f-ol' sand.y loam on! t o 
. 
19 p erc.ell_ s lopes cosgr, 

-" -F"tu-t"-oir, 
and bars ofquartzite cobble and gra'el, -and iu,aii-"r""s or-ioct-o,.,t.rop.E fine sandv 1::l_l: 9":p,-medi.um-r"it"r"a, and well drained.rhe soil is'calcareous tiriougrro"i ;;a-h;; a moderatelystrong calcic horizon in the-subsoii. ---

I.,:1"9{ loam.is deep, moderately_wel1 d.rained, moderatelytlne textured, and calcareous. 'The-r"uroit n", s.tronccolumnar structure and is strongly arrectJi ti"riliffi:

I*ilt:..The. F soils consist of shallow to very shallowsandy soils that range fron about-ro-i*'to Jg crn (4 in.!o 15 ir.) deep and overlie sandstonu-i-ejroctc of the uintaFormation. Tha soil occuis in__upi;;i Mtingr, and slopesrange from about I to T.percent.- F soili occur in associa-tion with rock outcrop_ (h) and.irith ar-s""ay loam on 10lo_?! percent slopes_il;q). rrcvaiiorrr-ru'gu from about1,se0.rn_ to 1,610 ; (s,z'o'it. ii l;t6'"irj . vegetationis mainly sprirrg hopsige, rabbituiritr,-u-iact sagebrush,
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shadscale, and cheatgrass. Average annual precipitation
r-anges fron about 15 cn to ZO .r I.6 in. to ! ir.), 

"rrJ
ranges rrom aDout 15 cm to zU cm (.6 i.n. to g in.), and
the nean annual soil temperature is about 49c to- goc (40oF

Following is ? description of a representative
q I percent s-lope on a ridgetop lolated aboutft) nortli and about 210 n (Z0C-ft) east of the
corner of Section lJ, T10S, RZ4E.-

to 45oF)

A1

C2ca

Ped.on on
400 m (1,300

s ou(hne st

0 cm to 4 cm (O in. to 1.6 in.)--pale brown(10YR6/3) .1oany ii"a; -ui"*- 
6i'ovn'+/si ;h;"

T3i:,t;-"u1\: _f i":, platy structurel !oft, very
f riab 1e , noris ticki r' and non-p 1as tic; oderate Iynen-P ras E1c; rnod.erate Iy

alkaline (pH 8.1); cleaicalcareous ; noder-aie1y
snooth boundary.

4 cn to L7 cm (1.S in. to 6.5 in.)--pa1e brorvn(lqIitgl3) loamy sand; dark yellowish'brown
.(10YR4/4) when- moisti rveak,' medium, subangular,blocky structure; .roi'!, veil fr:.abie, -;;ilaiaii,
and non-plastic; abundint fine ana m6aiu, ,ootr;moderately calcarecus ; rnoderately alkaline,(pH 8.2);' cJ,ay snooth'pJunaary.

L7 cm to 35 crir (6.7 in. to 19.5 in.)--paIe
br91tr (10YR6/3) channery loarny sand! a:artyellowish b rown. 

-( 
10TR4/ g) rr,hen mois i ; mass ive ;

!9{tr yeTy f riab 1e , nons i:.cty , and 1in-f ras ti i :nod.erately calcareous ; moder'ately alkaline
tpH- ts.5J; sandstone bedrock at 35 cm (13.9in. )
Sandstone bed.rock

F.soils are used for rvildlife habitat and limited rvintbr
:l]u:p ,grazing... .Permeability is moderui"-to rapid. Runofffs mediUm to h:i oh - and pr^c'i ^- h ozatA ; - n^J^to-high, -and erosion hazard is moaeriie-to severe.will hold about 1--5 cm fo ) q.nr (1 K i- +^
1.0 in.) of avai1ab1",o"tui.

F loany sand on
to 40 percent

Bs sandy loam on

n"'li:.::Tl:;,.
::lItT drainage and is 6r very lirniied eiter.t. The mainorcd rs ln the rvestern part of section 15 and the easternPart of Section 14, T10-S , RZ4E.

lO:1..40 to 50 percent of ttr
:_'u /-percent slopes (FB),rs rock outcrop, inclusions

e conplex is
and about 35
ale nainly
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10 to 20 percent slopes (BsC) and Ds sandy loan on 5 to
10 percent slopes (DsB).

F loany fine sand is a shallow to very shallow sandy soil
over sandstone bedrock of the Uinta Forrnation.

N SoiLs: N sorls consist of d,eep, noderately fine.textured

-

SoIIs Ehat occur mainly on strean terraces. They are most
extensive on terraces about 15 rn (50 ft) above the present
flood plain of the White River. These soils also occur
on terraces above the presen.t flood plain of Evacuation
Creek. Slopes range from about 5 t,o 10 percent; however,
slopes are nainly about 5 percent. 0n the White River
terraces, N soils are closely associated with E soi1s,
and the r,rapping units are complexes of these two soils
Along Evacuati.on Creek the N soils are associated with
Ds soils and the mapping unit is a complex of N and Ds
soi1s. Ele'/ations range fron about 1r550 n to 11580 m

(5r100 ft to SrZ00 ft). Vegetation. consists rnainly of
greaservood, shadscale, hopsage, and annual weeds. The
average annual precipitation ranges fron about 18 cm to
23 cm (7 in" to 9 i4. ) , an{ the nean annual soil-temperature
ranges'florn about soc'io 7oc (41oF to 45oF) o -

The following is a descriptton of a representative pedon
on a'stream terrace on the west side of Evacuation Creek,
about 152 m (500 ft) east of the south side and center
of Section 13, T10S, R24E.

Az 0 crir to 9 crn (0 ir1. to 3.5 in.)--pa1e brown
.(10YR6/5) fine sandy loam; brown (10YR4/3)
when noist; weak, thin, platy structure; soft,
f riable, s lightly s ticky, and slightly pla.stic;
few fine roots; rnoderately calcareous; strongly' alkaline (pH 8,7) ; clear snooth boundary.

B", 9 cm to Z0 cm (3.5 in. to 7,9 in.)--redciish
'L brown (5YR5/3) rvhen moi.st; strong, coarse,

prisrnatic s tructure ; very hard, f irrn, s ticky ,
and very plastic; few fine roots; thin, nearly
continuous clay fiins; strongly calcareous;
strongly alkaline (pfl 8.9); clear snooth boun-
dary.

B.r, 20 cm to 34 cm (7.9 in. to 13.4 in.)--light61 brorrn (7.5YR6/4i silt,y clay loam; biown (2. svn+/4)
when noist; moderate, nediun, prismatic, breaking
to strong, nediun, subangular, blocky structure;
hard, firn, st,icky, and plastic; moderately
calcareous; strongly alkaline (pH 8.5); gradual' wavy boundary.
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!duat

'o"llT't!:'-1"'
of Evacuat,ion ii"l,t. lEout +i to 55 percent of the cornplex

is N fine sandy-io.* on 5 to 10 perce-nt 1loqes (Il), "19
,uoua-il-to 55'percent is Ds sandy loan on 5 to 10 percent

slopes . The NB'; oii"it-a""p , nodbrately .Ye 11 drained 
'

iia'r6iu""iufy-tinE-texturei. The. suhsoil has strong
coluu.,narsi',,"t.o'eandisstronglyaffectedwj.thalka].i.
;;-;;;i; "i. au"p, "urr drained, and moderately coarse

textured. lnciu-sior* consisi- niittty. of .E fine sandy loan

on 5 ro ro perl!;;-;i";;i-i5rl and ihe,imrneciiate channel

area of gv"c,raiio" ci"it' 'T}l6re are also sna11 areas of
rock outcroP.

l{ so'i'ls: ltr soils are deep -and inrpeljggtly drained' form

ffi.i "ir""ii" e;;";i1fa uy ttr-e l\rhit-e River, and occur

adiacent to tni-prJs;;;-ii;"ai,rrin of the river. The area

i;';;;;; i7s-iii ilil-iil-;ia;-and extends along the northern
corridor of the pib:ect-area. vegetation consists mainly
of large 

"ottorr*'ood" 
trees , tamarisk, ra.bbitbrush, and sal-t-

grass. Sloper""r*-g"".tii:.y less tfran 2 percent. r\verage

annuar preclpltatioi ranges f;;; about 18 crn to ZS cn (7
il;l; 'g-itt.i'-;;a lle,liRl annual soil- tenperature ranses

iron auout soa io-zoc (41oF to 4soF) '

Following is a descriPtion.
an area of large cottonwood
salterass an<i rabbit'brush'
of SEction 17' T10S' R24E.

of a repl'esentative Pedon in
trees vlith an understory or

located in tire northl{est quartel'

,'"1;r' i "Xl ;'o i-3;l- il8lio rc r

A1 0 cm to 10 cn (0 in. to 3'9 i1')llqSayish brown

iroinii zj tilt'ioa'rn; brorvn (10YR4/3) Yh"it trroist;'
ihil; in"ii"t, p laty structuie; s lightly hard'
;;;;61;; -;riir'iri 

-!ti"t v, and slightrv plastic;
s'trongry ."r."tJ'o";;-;;a;t"iuty aitat inb (pH 8 ' 2) '

10 cnr to 20 cm (3.9 j-n. to 7'g ilt):-pale brorvn

?ioino ill- tiii ioim; brown (10YRs/3) :'l:" noist;
;;t;i;;;l tlierttii hard, f riible, slightlv stickv'
;d-irigittly-praitici stfolgly carcareous ;

noa"ritELy ilkaline (PIl 8.2)'

20 cm to 65 cm (7.9 in. to 25'6 il')--P91e
;;"il iioinolsl 

.iiiti -cruy 
1oa:n1 br-or^rn- (10YR4/3)

when, ncist; t"l ti.'u ;' trara, iirn, .sticky ' and

olastic; ttto"gii iitc"re6"s; noderately alka-
iine (pH 8.0).

Atz

c1

65 cm to 7?0 cn (?5.6
bror,'n (10YR6/3) fine

.1

cz
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Clca 34 cn to 55 cn (13.4 in. to 27.7 in.)--light- brown (7,5YR6/4) silty .1"y-1oan; brorvn (7.SynS/q)
when moist; nassive; hard, f irn, sticky, .and

plastic; strongly calcareous ; moderately alka-
f.ine (pH 8.2) ; gradual boundary.

C2ca -55r0 cm_to 89 cm (21.7 in. to 35.0 in.)--light- b-ruwrl (7.5..YR6/4) silty clay loam;. .brown .. _
(7.5YR5/4) -when moi.st;. massive; hard, firn,' sticky, and plastic; strongly calcar6ous; rnoder.ately alkaline (pH 8.1); gradual boundary.

Cg 89 cm to 158 cm (35 in. to 62 in.)--1ight broln
(7.5YR6/4) heavy loan; brown (7.SYRS/4) when
nois-t; massive; slightly hara, friab,Ie, slightlysticky, and slightly plastic; moderateiy calcar'-
eous ; noderately alkaline (pH 8.3) .

N soils are used for wildlife habitat and winter sheepgrazing.- Runoff is noderate to rap.1d. permeability is
1ow, and the hazard of erosion is rnoderate" This sbitwill hold about 15 cm .to 20 cm (6 in. to 8 in.) of r,rater
to a depth of 150 cn (59 in.),

NB-EB Complex, 5 to 10 percent 'slope fNE) : This nappinq
unlt ].s lrmlted rn extent. It occurs nainly on gently-undu-
lating river terraces on th.e north and south sides of trre
l{l'rite River. These terraces ar.e about 15 n to 23 m (S0
ft to 75 ft) above the present river flood plain. The
areas are not continuous but occur as sma11 isolated areas,
nainly on the north side of the hrhite River. About 45
to !i percent of the ccnplex is N fine sandy loan on s
t-o 10 percent slopes (NB). r\bcut ?5 to 55 i:ercent is E
fiqe gan4y loanr on 5 to 10 percent slopes (EB). The NB
soil is -deep-, moderately rve11 Crainedr- and moderately fine
textured. The -subsoil has strong columnar structure and'.
ir-:trongly affected with sodium. The EB soil is deep,
medium textuied and well drained. The soil is calcarbous
throughout and has a moderately strong calcj.c horizon in
the subsoil. Inclusions consist mainly of Ds sandy loan
on 5 to 10 percent slopes (DsB) and a few kno11s and bars
consisting of quartzite cobble and gravel that contain
very littIe fine soil naterialo
Included with this unit is an area in
of Section 2, T10S, R24E. This area i
of the iVhite River at Ignacio. Aboutof this area is NB soi1. lluch of it i
and nuch of the original surface soil
are nainly kno1ls of quartzite cobble
of its sma11 size, this area was not n

the southeast quarter
s on the south side
75 to 85 percent
s seriously erodeci
removed. Inclus ions
and gravel. Bccause
apped separatcly.
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when noist; nassive; soft, friabLe, slightly
sticky, and slightly plastic; moderately
careous I moderately alkaline (pH 8.2) .
brownish ye1low (10YR6/6) mottles below
cm (35.4 in.).

C, L20 to 195 cm (47.2 to 76"8 in)--pale brown
' (1CYR6/2) silt loan; broirn (L0YR1/3) when iitoist;

nassive; slightly hard, friable, slightly sticky,
and slightly plastic;' strongly calcareous;
moderately alkaline (pH 8. 1) . Distirrct brownish-
yellow (10YR6/6) nottles"

This soil is used for wildlife habitat
grazing. Permeability is noderate and
ioil will hold 20-crn to 25 cn (8 in. to
Hater.

and sumrner cattle
runoff is 1ow. The
10 in.) of available

lrl silt 1.oam, 0 to 2 percent slopes (i'f): This is the only
bout 70 to 80 Percent of

the area napped is W silt loam on 0 to 2 percent slopes.
Inclusions Lbnsist nainly of deep, fine sand, loamy sand,
or stratified sandy loam and sand. The sandier inclusions
are nainly along more recent bars and beaches of the hrhite
River. Vbgetation is nainly a young growth of tanarisk,
villows, and rabbitbrush" Also i-ncluded in the unit is
the present stTeam channel of the river.

b. Soil Fornation

The characteristics of a
nined by the interaction
(1) parent rnaterial; (2)
(4) Uiota, e. go , plants,
The soils along the flood plain of the l{hite River ancl
along snaller drainager,Iays throughout the area have formed
in alluviunr. The alluvium along the ltrhite River has come
fr'on a wide range of transported naterials, whereas in
the smaller drainages the materials are largely deep sandy
loans and channery sandy loams fron the 1oca1 Uinta and
Green River fornrations. The parent material for the upland
soils that cornprise a large portion of the area is nainly
the Uirrta Forrnation and the Green River Formation. The
soils are mainly shallow or very shallow overlying these
tcrmations.

soil at any given point are deter-
of f ive principal soil fact,ors:
clinate;' (3) t'opography, relief;
aninals and nan; and (5) tinre.
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Two important clinatic factors in the fotil:.i:l of,::i-1t
on the- tracts are. Precipitaliol "1d ::TPiIll"I3: "ll:T:
"i" "o data for this splcific area, but data ar9 lyairlable
ioi Virnar, Utah, wherl the average yearly pTeglFitation
is about ZO cm (6 in.), and the averbge precipitation.is
ibout 1. 5 cm (0.6 in. ) 

'Der month f rom October -through- l'larch
itta tror June 

-through'Ji.rfy, and about 2.0 qIIt^ (9...8 in.)^
per nonth during Lpiif , llay, September, and october' on
iftu ir""it the average annuil sbit tenpe-rature at' a 51

iiti-Cio i"j depth is Estinated to be.slightlI.19:t tl1"
8-ot'(+ZOFi , wLich places the soils in the f rigid soil
fanily.
The tracts are in the colorado Plateau physiographic -province.
The province is distinguished by tlte approximate horlzon-
i"iity oi th" bedrock ind the numerous :anyon: :** g"i:rallv
hieh Ltevation. l.'lost of the area is between 11 520-m and

ilEso-rn- f i.ooo f t and 6,000 ft) above sea 1evel. The to1,
'n- 

f i,oOO f t and 6,009 ft) above sea level:_ 
-Tlg :9t:-

;i;;hy'""i-ih;-"i"" is ,igping !o steep. slopes ransing fromgraphy of the area is slgPing to steeP. sLoPes rangrng rr
iUoirt'5 percent to over 6b pErcent. The rvestern part of
the surv'ey area is characteiized by numerous nearly vertical
ri"ariotru'cliffs. The eastern part of the arear last of
Evacuation creek has more rolling topography and fewer
sandstone cliffso '

Vesetation influences soil forrnation mainly through. the
adaition o'f organic natter from leaves, Sterns, and rools.
Shilb;r--foiUrr'""a grasses are the doninant vegetatioll
;;;;-mrlcir of ine arEa. Juniper trees are common at higher
uf "lr"iiont , 

above 1,650 m (5;490 ft) w,est of Evacuation
a;;;i;-;'iin t.iti"i"d pinydn'Pinq at the high:tl,:1:"a"tions'
An op6n st,and of large-.cottonwood tlees occurs along cne

I{hite River valley. Young rvillows and tamarisk occur in
;il;-;";i i".""i d'eposits.-.Big sagebrush. is the dominant
;;;";;iion along nunerous o,rainag-rvJll .throughout the area'
ihaa;a;i"; b1;;ft ;tt;, cle"igtooi, tiraian riEegrass, .squirrel'i;ii;-"ta'sot" forbi ilc conion cn shalloy YPlll* t-:ilt'
Greaiervood and shadscale are coinmon in alkaIi-affected
areas. Burro*i"g ininrats "iu iinportant in nixing the various

roif naterials, ind the mounds and disturbed areas are

"o"ipi""o"i 
in'the survey."i"". Grazing animals also affect

soils by rernoviig-v"glt"tionr-*'fti"t tJttEs to increase erosion'
f'fo"-ft"i'affected'toii development in the area by building
io"at and trails, tvhich contiibute to erpsion'

Tirne is essential in soil forhation, whether a few years
dr centuries.--i"tiiolr, for instanie, such as the Typic
Torrif luvents, "lottg th6 drainage\tays, a.re.young soi11
that have not'been it place and-undisiurbed long enough
for clistinct horizons lo develop. Typic Natrargids are
;;;,6i;;-oi-roils witl rvel1-difiereniiated horizons. These
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soils occur on higher terraces, which inplies. greater ?Ee t
or nore tine'for soil-forrning Processes to act.

c. "SbiL Clas's'ification

The ninc different soil tlpes found on the tracts are classi-
fied on Table V-l. Table V-l shols the two soil orders
of EntisoLs and Aridisols. Soil orders are soi.l.s with
sirnilar sets of soil-f orning processes. 'Entisols are soils
that lack distinct horizons and AridisoLs are generally
dry and have light-colored or thin surface horizons with
well-expressed lime horizons (calcic horizon) or sodic
horizons (natic horizon).

Soil orders are divid,ed into suborders, priinarily.on the
basis of closest genetic sinrilarity. The suborders in
the survey area, identified by the last two syllables of
the subgroup, are orthids, orthents, fluvents, and argids.
The basis for this division is differences resulting fron
clinate or vegetation, or the pre'sence or absence of water-
logging.

The great group is a subd,ivision of the suborder. An exanple
of a great group nane is Calciorthid, which are aridisols
with a strong calcic horizon. Great groups are based on
the unifornity in the kinds and sequence of rnajor soil
horizons and properties. The horizons used to make. separa-
tions are those in rvhich clay, iron, humus, or line have
accumulated, or those that have layers that interfere tvith

.root grorqth or the movement of rt'ater. Properties used
also include soil temperature anC major differences in
chenical composition.

Great groups are divided into subgroups. There is a central
(typic) concept of" the group, and intergrades that have
slightly different properties. Lithi.c Calciorthid is "a

subgroup that indicates a shallow soil less than 51 cn
(20 in.) to bedrock with a strong calcic horizon.

Fanilies are based on the properties important to the groruth
of plants or to engineeri:rg. -Anong the-properties coniidered
are texture, nineralogy, Teaction, and soil temperature.
uoarse-1oamy, for exanple, indicates a sbndy..loam texture;
nixed indicates the clay nineralogy is varied. Frigid
indicatcs that the nean'annual soii tenperature 51 cnr (20
in.) deep is less than 8oC (47oF). Soiis with mean anirual
lerlperatures belorv 47oF are considered too cold for nost
tarn crops to nature

s.
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TABTE V.1

SOILS CLASSIFICATION

Soil

A

As

B

Bs

Ds

E

F

N

IrI

Family

Loany-skeLetal, nixed, frigicl

Loany-skeletal, nixed, frigid

Loamy-skeIetal, mixed (calcareous) frigid

Loarn-skeletal, mixed (calcareous) frigid

Coarse-loamy, ni-xed (calcareous) frigid

Coarse-Ioamy, rnixed, frigid

Coarse-1oamy, mixed (calcareous) frigid

Fine, mixed frigid
Fine, mixed (calcareous) frigid

Sulgroup

Lithic Calciorthid

Lithic Calciorthid

Lithic Torriorthent

Lithic Torriorthent

Typic Torrifluvent
Typic Calciorthid

Lithic Torriorthertt

Typic Natrargid

Aquic Ustifluvent :

Order

Ardisols

Aridisols
Entisol

Entisol

Entisol

Aridisol
Entisol

Aridisol
Entisol

5f# ig5 5'# s FHF;g F s F{.IF 5.s3!:.:r,* r!1rE;: g3si. e,sdrFi ;:sge iHf:B'€g'Tf Ffgilg$HIEEHg OHl-hF
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TABLE V-5

ESTIIvIATED HERBAGE* YIELDS IN KG/HA AND

LA}ID USE CAPABILITY CLASSES OF SOILS

Soil
Favorable

Yields

-

Unfavorable Yrs.
Capab i lity

Clas s es

Thr
to
of
tar
hal
s1c

f.

For
phv
str
Pot
inP
tab

Tab
est
inc
sys
1in.
Con(
grot

The
for
the
and
ador
(tu:
Syst
dis t
So il
ofc
SW,
iden
the
synb

rne

BroPrnt
T?neolSt
A-1
At t.
that
subg.
a fu:
into

A

B

As

Bs

D

tv

F

N

lrltt

800

400

100 0

450

12 50

12 50

400

150

350.0

400

200

600

250

'900

900

200

1.0 0

2000

VIe

VI Ie

VIIe

VIIe

VIe

.VIe

VIIe

VI Ie

VIw

*Total yield of above-ground plant par.ts

Conversion from kg/ha to Lb./ac is made by nultiplying kg/ha
values by 0.9.
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The high erosion potential in the area
to the topogtaphy. Seventeen napping
of, 26 have 'slopes of over 10 percent,.
ranging from 5 percent to 10 percent.
have slopes of 5 percent to 8 percent.
slopes less than 2 percent.

f. 'Engineering Useis of the Soils

is closeLy reLated
units out of a tot,al
Six units have slopes
Two napping units
0n1y one unit has

ha

'For any engineering use, it is inportant to consider certain
physical characteristics of a soil, including perrneability,
strength, compaction characteri-ctics, drainage, shrink-swe11
potential, grain size, plasticity, and reaction. Also
inportant are slope, depth to bedrock and depth to water
table

Table V-6 (U. S. Dept. of Agriculture, 1971) gives the
estinated and neasured properties of soils on-the site,
including -s lope, dept[ t_o bedrock, texture class , Unif ied
Systen and AASHO classification, liquid 1init, piastic
linit, permeability, available water capacity, pH, electrical
conductivity, shrink swe11 potential, and.hydrologic soil
glouP

The two systens used nost frequentLy in classifying soils
for _engineering are the Unified Systen used by the SCS,
the U. S. Bureau of Reclamation, the Departneitt of Defense,
and the U. S. Corps of Engineers, and the AASHO systern
adopted by the_ American Association of State Highiray 0fficials
(An. Assoc. of St. Hwy Officials, 1955). In th; Unified
Systen, soils are cla!sified according to particle-size
distribution, plasticity, liquid 1inii, anE organic natter.
Sorrs are grouped into 15 classes. There are eight classes.
0-t coarse-grained soils, identified as GW, Gp, GM, GC,
|ry, SPr SI\1, and SC; and six classes of fine-giainia soiLs,identified as ML, CL, OL, MH, CH, 0H, and pTl Soils on
the borderline b6twein the two ciass6s are designated by
synbols for both classes, for example ML-CL.

The AASHO systen is used to classify soils according toproperties affecting highway construction and naintenance.
In this 9)rsten soili are plbced in one of seven basic groups,
T?ngiirg fron A-1 through A-7, on the basis of grain-siZedistribution, liquid 1init, and plasticity index. Group
A-I conprises gravelly soils of high bearing strength..
At the other extrene is group A-7, cornprising clay soilsthat have low strength wf,en iet ana ar'e the fiooreit for
subgrade. 'hlhere laboratory data are availabie to justify
a further breakdorrn, group A-1, A-2 and A-7 may be- dividl<iinto subgroups, such Is A-Z-4.
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ESTIMATED AND NIEASURED SOIL

TABLE V.6.

PROPERTIES SIGNIFICANT TO ENGINEERING REQUIREMENTS

DePth to
Slope Bedrock [lqul d

Unlfled MSH0 Llmlt
Plastlc

Llml t
Penreabl I I ty

( In/Hr)

In/In
Aval I able

lfater CapacltY
ECe

srlros/crt

'Shrlnk-
Swel I

Potentl al
Hydrologlc
Sol I ,imups

Soll nange'(t) (cm) fexturc Class

Si'l
GC

SM

G14

SH
6M

SM

GM

SM

I
(rl
H

3t040 30to50

5to60 30to50

5to40

l0 to 60

5tol0

5tol0

3to7

5tol0

5to25

5to25

I 50+

150+'

l0 to 40

| 501

channerY
I oast

channetY
sandy loars

channery
loam

channerY
sandy ,loanc

sand.v loam
to chirnnerY
sandy loam

flne sandY
loans to

I oans

I oarU
sands

flne sandY
loam surface
sllty claY

loam subsoll

silt loanrs to
sllty dlaY

loams - sonn
sands

A-2-4 24-33

A-2-4 24-36

A-2-4 20-30

A-2-4 20-30

A-2-4 20-23

I .0-2 .5

I .5-3.0

1.0-2.5

1.5-3.0

1.0-2.1

1.0-2.5

*0. I

r0.l'

0.12-0.1{

0.14-0. l6

0.09-0.11 7.5-8.7 0.4-5.4

r0.l 8.1-8:5 0.3-6.0

C (rrnderately
hlqh runoff
potentlal)

C (rnderately
hlgh runoff
potentl al )

D (high runoff
potentl al )

D (hlgh runoff
'potential)

I (noderately
lon runoff
potentl al )

B (noderatelY
low runoff
potenti al )

0 (hlgh runoff
potentl al )

D (ht gh runoff
potentl al )

As

.r8

ft85

l)s

E

NP

NP

NP

NP

NP-8

NP

u-t:

2-16

7 .5-8.2 0.7-3.0 Lor

7.5-8.3 0.7-2,5 Low

7.9-8.3 l:0-l9.ll lor

?.7-8.6 9.4-18.0 Lon
A-4
A-6

A-2

A-il
or

A-6

A-4
A-6

CL
SH

150+

r.F

fiil

l,lL CL

sl{

stl

CL

20-21

20-30

20-30

2.0-4.0

0.05-0.20

0.20-1.50

r0.l 8.1-8.5 0.3-0.6

o.l4-0.16 s.l-8.9 5.0-15.0

0.t6-0.r8 8.0-8.3 i.t-zt.o

Loy

iloderatc

lloderate I (rederatelY
lon runoff
potentlal )

0toz
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Hydrologic soils -g-roups are used in watershed planning
to estinate runoff frorn rainfal1. The soil pr-opertiei
considered are those influencing the mininun- rate of infil-
tration of a bare soil after prolonged wetting. These
properties are 9:gil, of -seasoirally iri.grr water table, intake
rate and permeability- after prolonged wetting, and ieprh
to verl_s]9w1y,perneab1e laybrs. fhe influenie of grbund'cover j.s crnsigerect Lndependentiy. .

SoiLs with a low runoff potenti.al have high, or rapid,infiltration rates even when t!oroughly wEtied, an&-i6nsist
urostly_ of deep, well to exces_sively-driined s"riat 

-ot-liavels.
They also have a high rate of watei transmission. '
soils with a noderat-ely 1ow runoff potential have mod,erateinfil.tration rates whei:. thoroughry *9tted -and consist-lnainly
of-noderate])r d99p to deep, moderately well drained iolierl dralned s01ls with moderately _fine to noderately coarsetextures and noderately slow to rnbderately rapid perinea-bility. They also have a moderate late oi waiet ir*irission.
soils with a noderat-ely high runoff potential have slowinfiltration rates wheir th6roughly witted and consist nainlyof soils with a layer that inpEael downward *overeni 

-of'
waterr,soils with moderately iine to fine texture, soilswith slow infiltration due to salts or -1ka1i, oi's;ii;-with noderate vrater tables. -T\"y nay be some"hat pooirydrained. There are alsc well driineh and.-moderateiv "Jirdrained soils that have s1owly perneable "na-ve;t-;i;i;permeable- layers (hardpans, _h-ari bedrock) at noderate d3pths
50 cn to 100 cm (ZO in. to 59 in.).
soils with a high- runoff potential have very slow infiltra-tion rates when thoroughl!-wetted and consiit mainit-;i-clay soils with a high-switting potentiai; soi.1s with a
?:-liln?lt high water table; soiri with a ilaypan or -r.yr?yer-at or near the surface; soils with very-slow infiitra-tion due to salts or alka1i;'anc shaliow ioiis over ne""ryitupervious material. They itso have a veiy slow rate ;iHater transnission.

Il llule v-!, the estimates of permeability are for soils
l:.-p1?.:, and are based on the structgre, tbxture, and poros-lly.ot the soil naterial and on f ield observations. Tireavailable rvater capacityr.given in inches per incrr-or-iJir,is the capacity of'the ioii to hold t;aiei ivailable foi
I'olt plants. It is cornmonly defined as the difference
Detl\Ieen the amount of wat,er in the soil at field capacityand the amount at wilting point.
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The shrink-swell Potential is an indication of the volume

change to b" "ip.li"a qf the soiL material with changes

in moisture ";;i;;;.- 
in general, soils wit6- a high shrink-

;;"ii-poientir-i-uiu hazardous if used in building materials
or as a foundation.

The reaction is the intensity of aciditl o1 ltlelinily,
oi " soii, "*fi"iied 

in pH.vllues' - A P+ of 7'0 is neutrai;
a lower value'i"li."tei icidity and a higher-value indicates
.ri"iinity. tie-pH values ranle-fI9* about 7 '8 to 8'9'
Since these values are not espEcially high for soils high
in calcirr. ."iUo""t", the coriosiveness of the soil solution
would not r"ri.o"ify danage pipelines. Salinity- affects
the suitabili;;-;i'tft" t5it'f'or plar-rts, its stability when

used as constilction material, aird its corrosiveness to
other naterials.
Table V-7 gives the interprete-d engineering pI:!"I:i::
oi ioiLs, Ltt.inaing ratings of soils as a source of topsoil,
;;ra,-;;;r;i;-ioaaiirr, slnitary 1andfil1 cover materials,
anci cover or t;;;;-t[.i"-deposils; and rating of their
lirnitations as foundations fot 1ow buildings, sePli:_!""k
ii1;;; -i:."f 

ar , sel{age lagoons , and shallow excavatr.ons.
Soil features'.ii".iing iheir use as pond-reservoir areas

oi-i"i-enbankn;;t;-io--[ord water are llso shown' Interpre-
tations are Uai"J-ott test data and f ield experience r'rith
soits in the ;;;; "iia-tin:.iai 

soits in othei areas. It
should be u"pftii ir"a that th'e ir:'terpretations made in this
sutvey "r" ,,oi a substitute for cn-iite sarnpllng "l9,-testing
needed at a tit" ;h;t;; foi specific enginebring work that
involves heavy-io"at, or a tii" where eicavations are deeper

itran ttre depths of the layers here reported''

The soils were rated on the degree and kind of limitatlon
;Ii";ii;! if,"ir use aq _geptic iank absorption f ields, sewase

lagoons, r"rril"rt-i"t afiri,-aqiriinel_rvith and without
basements, ""a-ft,"il 

roads'and streats. The ratings are
as follows:

It SL ight"
that are

means that the soil has a few linitations
easily overcone. r

rtlr{oderatet' neans that the soil has linitations that
can senerarry ilI ;;;;.;;; uy-proper planning' careful
design, and good management'

nsevere,r means that the soil linitatiorts are severe

";;;;h-to 
make the use of the soil qggslionable'

;;;i;;";ir,g d"rigns ro overcome.the linitations are
dj-ffj.cult and exPensive.
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Dcgrtl and t(tnd of Llnltrtlon for SultlblllUu.Sourco6t Soll tcrturlr A?fcctlng

SlnltlrY Covcr
Rordflll .Sond Crdvcl loprotl Lrndflll tor Soent

Govcr Shrle
1l!terlalt C€P2sltt

Porld Retcrvolr Dllcs. Lcvoct rnd'-'- i"cir Olhcr [tr'Ja;rl$!nt3
sertlc lral scH.g! 5!dl!-ry-!!d-l!-!.1 Shallor Qc!l!ng| ^Locll-3oll Ario,ptton treoonr ffn.6pfr Excrvrtlont ;f||Hi: En::,:ileidr tvre I type

5evcrc- Scvere- so"u."-l
3lcr! tlop! dcoth I
daeih dePth slcne 

I
Scverc- Screre- Scverc. I
r lore :lore dolth I(erth dapth tlope 

I
Scvere' S€vcre- Scvere-l
r'iopc alor. dceth I
depth cepth rlooe 

I
5eu:rc- Saverc- Sevcrc -l
slope slote dcath I

d.pth dcath slotr I

strlhr- rodcratc- srlsht I

5t;lor 5tolo: Iriorca slcae 
I

sl lgt t- l:odcrate' 3llght
5 to lCt 5 to l0l
rlspe rlopc

Scva;c- Scr,:.tsHodaratc-
Ederatcly mdardtely todcra telY

r lcr I lor 3 lo{
PerlE- Per$a- percE-
!blllty ablll!y rblllty

Sevcre- Severc- Severe'
teasonal tca5onll Scasoial
'hloh hich hloh
,aier xater Hater
t.rblc table. tablc.

FlocC tlood flood
danger dangc' d.nser

Ar

?r

DJ

3cvert-
depth

5c vcrc-
dcpth

5cY€ r€
dePth

Severe- Scvcre- Saverc -
dapth dcpth dcPth
3lope 3'lopc slope

Severe- Se'rcrc- Scvcre-
d.pth dcpth dapth
sloce rlope 5loPe

Severc- Severe. Severe'
denth dapth dcoth
rlope 3lope sloPa

Scvere- 5evcre- Sevcre-
d,:pth deoth dcpth
slooe :lope sIoPe

Sllght 5ll9ht Sllght

Sllsht 'Sllght Sllght Sllght.to
. moCerntc

. A-6 nator-
lal In
subsol I

Scv:rc- . Scvere- ScYcrF Sevcrc-
deotJr depth dcpth depth'

Sl | ght l,ode ra te. l'loderate'l'lodera te-
nodcratc roderate ludcratc
shrlnlt- shrink- shrlnk-

swcl I suel I sYel I

lloder!te- Sevcre - Sevet'e- Severe-
.seasonal flood flood tlood

hlgh dangcr. ddngor' d.nger
Hatcr Soason Scason Season
tablc. hlgh hlgh hlgh
tlood t,atcr nater Hltcr
danger tlble. table. ta'rle.

Scverc- Sevcre-
depth dcoth
slope 5lole

Scverc- Scvcrc. .

depth . dePth
slope slope

Sevcrc- Scvcre-
depth dcpth
clop6 3lcPe

Se'rert- Scvcrc'
dcpth dePth
ilooe . rloPe

slreht sl lght

5l | ght

I Sevcrc-

I 
dcpth

ln a."ot*
lmder.tcly
I rlor
I Dcrr'e'

I atrllltr
I s"".*-
I rcaconal
I trloh
I urtcr
I teblc.
I flood

I 
dlnger

Good to Uniirltcd
falr .loar

A-2-l

Good to Unsultcd
fal r tandY lortl

A-2-l

Cood to Unsulted
fal r loan

A-2-g

cood to trrsulted
folr rand, loon

A-?-1

Good to Unsulted
falr randy loan

A-2-4

Untul ted
condy loan
lnd loan

Poor
lrndy loaet

shal lon

Poor
lo!Fl

thtl lolr

Pcor
sandy loan

shr I loir

Unsul ted

Untul ted

Falr Poor rhrllor Unrultcd
A-{ loenu sand

Untul ted Unsul tcd
sllty clay

loan

Fllr to Poor . Unrulted
poor rllt loan
A-4 lnclusl vq
A-6 ' of flnc

sand

Poor
channery I

fl.99y

Pooa
veri channerY

rnd fl.ggY

poor poor

Ycry channery Yery
enc tlaggY lhal loil

?oor Poor
Yary chann€rjt verY

rnd fla99t 3hallo|r

falr falr
Chlnner Content to
Increrses'.rlth good

dcpth

falr talr Falr
to 20 cn to to
strong C. good good

horlron belot

. Poor Poor Poor
shollbn Shal lor. shlllor.

loar.y scnd lormy rrnd

Poor' Poor
shallor, sh!llo'{

Poor Poor
thollon sh!llor

Poor
verT

shrl lol

Poor Poor
rltrll tltall
saltr s.lti

Good Falr
' hlgh s.lt

content In
rubsol I

Poor
loan

shal lor

Poor
very

:hal I o,r

Frl r
to

good

Fal r
A-4
A-6

fulr to
POOr
A-{
A-6

Pocr
rl tal I
3al ti

Good
sllt loan

poor
flne s.nd

rlopctha I I oia.

rhdl lo|.. slOPO

rhrllolri slopc

shrllor. tlogo

md.r!t! to
rlor piru'cablllty

roderdtc to
tlorr gernc.bllltt

shlllorf. rlpld
peneabllltY

rlox perncrbllltY.
decp

rater tablc

3hrllo|.. rtoncs

3h.llor. ttonrt

YCrt sh.liou. ltoocr

vcry rhrllor. ttoncr

nedlum to hlglr
.uscep:.lbll ltt
to Dlping. reliun
thcar stren?tlt

nedlurn to ht!!h
ruiccptiblll tY
to plplng. ncdlui to
lor rherr ttrcngti

rhallolt, nedlLn to
hlsh cusccp!lbllltt
to plplng

nedlun to lor. lhtlr
rtrcngth

lov to hlgh
rusceptlblllty to
plplng. nedlun to'
lou rhear !trcngth

hlgh



The A, As, B, Bsr' and F soils all have severe linitationsr'
nainly because of steep slopes and shallow to very shallow
soil nantles over bedrock. The Ds and E soils have slight
linitations for most uses but have moderate limitations
for sewage lagoons because of'the 5 percent to L0 percent
slopes. Because of the moderately slow perrneability, N
soils have severe limitations for septic tank drainage
fields and, sel.rcge lagoons; the Linitations for other .uses
are nainly moderate. The W soils mainly haye severe linita-
tions because of seasonal high water table and flood danger.

Soils rrere rated for'their suitability as a source of road-
fiL1, sand, gravel, topsoil, sanitary landfil1 cover material,
and spent-shale cover material.
The suitability rvas rated in terns of trgoodr" I'fairrtr andt'poorr" which paral1e1 the linitation terms "slight r"frmoderaterrf andttsevere.tt l,{ost of the soils have a good
to fair rating for roadfill naterial, based on AASHO test
data. Th.e exceptions are the N and W soiLs, which havefair to poor ratings. The soils were rat.ed poor for sand
or gravel.

The soils were rated Door for topsoil and as cover for
sanitary 1andfill and'spent-shal.b dbposits if they were
high in coarse fragments (channers and flaggs), shalLow
o_r very shallow to bedrock, and if they were moderately
fine t,extured and contained alkali and salts. It shouid
be noted that the soluble salt content increases'markedly
in the deeper subsoils; the upper 50 cm to 80 cn (20 in.
to 31 in.) is usually best suited as a source of topsoil.
The A, As', B, Bs, F, and N soils were rated poor, and the
Ds, E, and ltl were rated fair to good. The D and W soils
are the best naterial for these uses, especialLy as cover
fbr spent sha1e. The Southarn Canyon area, wherb the spent
shale will likely be depos.ited, contains about 259 ha (640
acres) of D soi1s. The W soils along the lvhire River Va11ey
contain some salt and would require'transporting some dis-
tance to the spent shale site. The suitable E soils would
be good for a1i these uses, but they would be difficult
to separate from the unsuitable N soi1s.

The soil features that affect their use are shown on Table
V-7 . 'Depth, s1ope, perneability, and f,iater table aff ect
their use in pond-reservoir areas. Depth, stoney material,
susceptibility to piping, and shear strength affect their
user for dams, levees, and other embanknent naterials. The
N and E soils occur in conrplex in the napping units on
the river terraces above the preseni flood plain of the
Itthite River. The moderately f ine textured N soil is a
possible source of material for dan construction. The
t,hickness of the material is about 76 cm (30 in.).
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The deep soils on the tracts
total 1,660 ha (4r100 acres)
of the area. The deep soils
NE, 120 ha (300 acres) i EN,
ha (1 r 140 acres) .

- .C.a.i.1' T-.€:.1 --.-.-.: ^-Er vvrr ^Jr4f !Li ctLMl

and the 1.6 kn (l-nri) perimeter
, or apProximately 15 percenc
_?le D, 850 ha (Z-,L00 lcres);
110 ha (270 acres) and lri, 4-60

The soil infiltration.study was conducted to generate base_line data for evaluaring hbw th'e soils will uE i*p"ii"a-
by land-use changes. These data will also be us"a ;iih
.the-soi1s_map to estinate runoff volumes by applying theu. s. soil conservation serv'ice runoff calturiii6ns:
A Rocky Mountain infiltrometer was used to generate runofffron 96 srnalI, rnovable 76 cn_by 30 cm plots (0,z,-iq-r---
of soil surface coverage). Tha soils bf nosi tinited 

"xtentwere not tested. Plots were installed by driving the u,ig",9 cm (3.-5- in) into the soil surface witli'a speciitit-.;;-structed hanmer. An adjustable canvas rvind itiera iuri--'
used to prevent rvind diiturbante and rainJtop arirt. plots
h'ere pre-wet to f ield capacity-(c.aI1ed, ,'wet ilots")'priorto an infiltrometer run. Artificial r'ainfali was 

"ppr:.uato the plots-ar rates of r.0 cm to 1s q! (4 in. to 6'i;.iper hr for 28 nin. Rainfall and runoff iates wexe deterninedat 5-nin intervals, and infiltraticn was the diff;t;;;;-
betrr'een these tlio ineasurenents. sedinent-yicrd varuei-xere also obtain"9:__.A11-samples i{ere t"keir auiing-oiiouer'
1974 and October 197s. sanpie points "r" srto"n-oi Fi;;;"
v-?,,

several linritations of these data m'ust be considered.
lle pri.ncip?1 linitation is t!9 qi!rii"riy ii-;i;;i"ii"enatural conditiorrs rr'ith a sma11 infiltration-test rlevicEand the few sites tested. A1so, seascnal variations insoil infittratj-on rates were noL rested. Th;-j;;;--;r6i:iauais best used to conpare soil types.

.lnfiltration rates for wet soils are sho'-n in Table v-g.Upland soils have rates of about 3.6 cm (f.+-in.i-;"; h;.The soiis of thc bottornrand.s (D roiiri rri"" grearer rates--a!9ut 6.1 cn (2.4 in. ) p"i itour. The soils forned on theallu'iun of trie rrthite-niver -(iv ioii.ii [;;;'nuch slower
::l?: :I":!li\u--about 1. s cnr (0 "..g ii, ) per hr. ns expected,,s'lls affected by excess sodium (N soils) have the lorr,bstinfiltration ratbs of all- tire soils tes t6d- -about 0 . g cril\u.J tll .J per hr.
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Infiltrat,ion rates did not decrease significantly
the 28-nin period of the test; i-n fact, nost runs
no time tre;rd. Runs th.at did decrease with tine
nagnitucies, approximately 1.3 cm (0. I in.) 

. per hr,nagnitudes, approximately I.,5 cm (0. ! :.n.J per nr,
weie only ippiient for the first 5 nin of the run.
addition'. sbil tvpe llas apparently nore significanaddition, sbif type was appare-ntly nore significant
slope anlte _in d-eternining infiltration rates: lotteasons, lnltlcration dat,i can be bust suruflarized as'A
mean infiltration rate in each soil tyPe.

The rate of application was high to_ sinulate severe storns.
Because infiliiation rates tend to be lowest in the fall
and because the applied rates were high, runoff values
should be naximum.

Ctrt'/e-nunber neans and sediraent-yie1d rates are also shown
in Table V-8. The curve numbers can be used to calculate
runoff using the scs nethod. since the rates are highly
variable, tf,e standard deviations are 1arge. The estimates
of sedinent yield are used primarily to conpare soils.

A few sites were not wetted before testing. These dry
sites provided some infornation on the infiltration rates
of soiis tt'ith litt1e antecedent nioisture. The infiltration
rates of dry soils were a fra.ction of an inch per hour
slower than-those of wet soils on the same plots.

Infiltration rates, curve numbers, and sedirnent yields
for all 96 plots aie contained in Appendix V-2.

h. Soil Radioactivitv

A nunber of soil samples l{ere collected from rePresentativeA nunber of soil Samples l{ere collectecr lrom TePresenta
locations on the two lease tracts and analyzed for radlo-
actiVity. No sottrces.above a normal background levelnwere
: r^-+; f .i^l ,.ri +h D.'126 o. ti rri frr hnl nr.r 0 - 87 nCi / s ^ SfvUidentif ied, ttith Raidentif ied, rvith Rai2o act:.vlty berolr u "!-/ "P\LlE' 

Dr:- 
-belovr 0.5? pci/e; Kqu below 20.0 pCilg,_ PbLrz below 1.5L pLl/ gi \-" DeIOW ZU. u PUr/ g r FU--- uttrer

137 below 1.6 pci/g reggrded.for all sanplespCi/g, CsIS7 below 1.6 p9i/g recorded tor aII sampJ-es.
beta:.ied results o.f the- soil raciioactivity tests are con-

The soils were measured to establish baseline 1eve1s of
ridioacti.vity in the area and to separate the sources fron
(1) radioactivities originatirlS frotn nrtclides rvithin the
.jii shal.e (usual1y from-nuclides iri a uranium d99"y chain,
wirictr could affect the environrnent); (Z) naturally occurring
U-ctground activity; aqd (3) raCioactivity identified with
itre ilorfdrvide faflbut fron weapons testing. The radiation
1eve1s in tract soils are primarily associated with natur-
a1ly occurting background activity"

taincd in Appendix V-3.
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TABTE V-8

ST'MI'{ARY OF SOIL INFITTRATION RATES

.1, (wet)

i, (wet)

.{ (wet)

l, (ruet)

if (rue t)

I (wet)

F (wet)

E (wet)

B (wet)

D5 (dry)

B, (dry)

S0URCE: WN

To convert fron

Mean
Infiltration

(in. /hr)
2.4

1.5

1.3

1.0

0.6

0.3

1.9

1.8

0.5

2.4

2.8

t1
srd.
Dev.

0. 75

0.70

0.41

0. 58

0. 46

0 .29

0.46

.0. 75

0.39

0.74

0. 51

Mean
Curye
Nunber

86

o?

94

96

97

98

89

90

96

89

86

r1
srd.
Dev.

9.80

3. 03

2.LS

L.64

r.. 51

r.22

4.36

5.08

r.73

6. 49

0.57

Mean
Sedinent
Yield

(tons/acre)

0.3

0.6

0.2

0.1

0.1

0.2

0.1

0.1

0.1

0.2

0.5

t1
std.
Dev.

0.25

L.02

0.31

0.07

0.05

0.13

0. 01

0.03

0.05

0.09

0 .23

tons/acre to kilograms/hectare rnultiply by 2242.
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1r Re 1 ations hi

Plant available moisture is the most inportant factor indetermining the distribution 9f veget;tion types in thearid west. soil characteristics aie orr"-oe i[;-irpori"ntfactors that determine plant available moisture. As aresult r'-distribucion o-f vegetation types of ten-iorrurpur,ato the distribution of soil typ"s. Ai in"-ii;";-;h;;'"vegetation'pattern and soil tl'ie distributi.on coinCiaeit is usualiy a function of ,lrif ,"iii"re . "
Greaservood vegetation occurs exclusively on the D soilsat the site. -D soils are the- deep, -tr"iy 

loam ,oirr-torn:.ngin a11uvium. Tl-r"y.occur.in the riiativeiy narro" ai"irr"gu,belorv steeDlv s1o!ing soils and ioc[-otric?ops. Th; ioirhas a retatiirery Iit[ ;;i;; [-"-iai"e"cifacity. rhe correla-tion between areas of D soil and aieas'of gi.".ru*ooJ-iug"a"-tion is the closest of any of the ;;ii-.r"g"tation relarion-ships at the site, '

l:p::i:i lgg:tation, as the name inplies, is only foundIn areas.ad.Jacent to rrrater and on moist ioi1s. the soitsot the site that are moist enougir to sustain this tyDeof vegetatio-n are tv soils and, D'soi1s. -frr"--w-iJirr'5r"
deep, irnperfggtlT drained, and rorrn-in siity "ii""iu* adja-cent to the flood plain oi the trhite River. All of the
I=::i1-napped at the site support ripaiian vegetation.
_1]parlan vegetation also occurs alon! Evactration creekwnere u soLls are moist enougho

The uplanci soils at the site are sirnilar to one another,but support a variety of vegetation types. The iuniperare found at the_higirer eleiations on'tt 
"-tirin-s'anai'Ioirs;Asr -Bs, and F. Thete are shallow and, .r"ry sirjf io*-!"rrar,saTdy.loams or 1oams. The eastern linits'"i il;i;ui-rougl,rycoincide with the limits of thes" toiii -r1or,g'tr."'*uri

side of Evacuation creek. HoweYer, itiu i"rn" scils extend
lgIond.the liTi1r gf . !h:. j unipet !6.",rie the i"nipur ar"linited bv their altitudiiral. iequirJ*u"is. Tire thin sanclysoils that are berorv-itre-iunipii-iilit;-;o the north andto the r,rest are doninated-Uy 6ig sagebrush"
The soils that have for:ned on the Green River Formationare the A and B soi1s, which are very shallorv Loam soils.These soils ale less iandy than the iplin<l soils foundon the uinta Fornation. ihe vegetatibn on these soiis
l:-:l:_lysi.vgtf the stradscale-blick r"g"Uiush rype. -ii,"slradscale-blacksags type is not lirnited to soiti A and
I' horveverr- but also ibrninates cn the sandy-ioiir--(A;;Bs and F) that occur north of the lfhite niir"r,
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4. CONCTUSIONS

The soils of Tracts U-a and U-b are mainly shal'low to very
shallow (less than 50 cm (20 in.) deep) soils on sloping
to steep upland surfaces cut by nunerous internittenc Crain-
ages and containing nany areas of rock outcxop and rock
es carpments .

Soils A, As, B; gr, and F are iu.cluded in these shallow
sites. They consist of sandy 1oam, Loams, channery sandy
loans, and channery 1oams. The coarse-fragment content
(channers and flaggs) usually increases with depth, and
nunerous flagstones r*ith a smalL proportion of soil occurs
imrnediately above the bedrock. Surface soils are light
colored and noderately calcareous. The CaCO3 (line) content
usually increases with depth and occurs as a coating'on
the undersides of rock fragnents.

There are numerous drainagel{ays throughout the tracts.
l'lost of them have internittent strean channels, and the
soils--usualLy Ds soil's--a1ong these channels are generally
deep (nore than 150 cn (59 in.)), nainly sandy 'loans or
channery sandy loams, light colored, and moderately calcar-
eous. They are the nost extensive in the Southan Canyon
drainage area.

Along the Evacuation Creek drainage the Ds soils are asso-
ciated with N soi1s. The N soils are deep and noderately
fine textured and are strongly a1.kaline with a high concen-
tration of exchangeable sodiun. The N soils also occur
on strean terraces about 15 n to 30 nr (50 ft to 100 ft)
above the ltrhite River f lood p1ain. fn these areas the
N soils occur r,rith E soi1s, nhich are deep and moderately
coarse textured, with a strong CaCOg (1ine) horizon in
the subsoil.

The ltl soils occur ad;acent. to the
the corri.dor outside the tracts.
and seasonally wet in the deeper
have a high salt content.

Infiltration rates vary with tire soil type. The upland
soils (A, As, B, Bs, F) have rates of about 3.6 cm (1.4
in.) per hr. The soils bottonlands (D) have greater rates--
about 6.1 cm (2.4 in") per hr. The soils forned on the
alluvium of the lihite River'(lV soils) hat'e nucJr sloler
rates of uptake--about 1.5 cm (0.6 in.) per hr. As expected,
soils affected by excess sodium (N soils) hal'e the 1oh'est
infiltration ratbs of alL tlr.e soils testecl--about 0.8 cnl
(0.3 in.) per hre .

Itihite River, nainly in
They are deep and silty

horizons. Ihey generally

v- 41



The soils were
above a normal

). WORK SCHEDULED

measured for radioactivity. No sources
background leve1 were identified.

Thc soiLs
elements

qr^a?.,m isisr rwjr PavEr.uin the soils will
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APPENDIX V-2

I4filtration Rates During Various
Tine Interyals (minutes) -By plot
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0.42
0.1s

0. t1

tBa
So i1

28',
tl
tl

16
ll
tt '

2L'
tf
ill

19
il:
tl

30
tl
lt {

65
tt
tl

10
tt '

lt :

60
tl
ll

36
lf .
tl
tl
It
1f

Lt
tl
tf

:36,
ll

tr i

.l

.23-28 CN

2.5 90
2.'6 95
2.9 82
1.5 94
t:4 95
1.1 93
1.5 94
1.4 95
2.3 92
1.9 90
2.7 85
z.L 90
2.6 81
2.9 62
2.0 67
2.7 80
3.5 80
2.2 77

ilP

xr
8

t
m
tiP

DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB
DsB

BsB
BsB
BsB
Bsc
Bsc
BsC
Bsc
B.C
Bic
BsC
Bsc
BsC
BsD
B.D
B:D
B;D
BsD
BsD

1
2
3'
7
8
9

10
11
t2
15
14
15
t6
L7
18
19
20
ZL

2S
26
27
2Z
z3
24
61
6Z
63'64
65
66

4
5
6

43
44
45

2..7
3'.4
2.9
1.9
1.6
1.9
1.5

. 1.4
2.L
2.8
3.1
2.5'3.1
4.1
5.4
J.5
3.9
2.8

0.8
1.5
L.7
1.6
1.8
z.L
1.9
1.4
1.8
2.8
1.9
L.7
2.5
1.5
2.0
1.9
l. .1
1.0

2.9
3.2
2.8
1.5
t.7
1.5
1.3
1.3
2.0
2.2
3.1
2.4
2.9
3.4
2.7
4.1
4.1
2.8

0.6
0.8
0.8
1.. 0
1.4
2.2
1.3
1.3
-1. 9
1.1
1.1
1.1
2.4
1.3
1.6
1.6
0.9
1.1

0.7
0.7
0.7
1.0
1.5
1.7
0.9
1.1
1.5
L,7
1.0
1.1
?7
1.2
1.9
1.6
L.7
0.5

92
90
96
9s
89
88
93
95
93
95
91
94
88
95
91
92
94
96

v-114



Ilfiltration Rates During Various
Tim_e Intervats (minuiis)'Bi-pi;;'

Measured in Iricnes per Hour

llap
ttnit

3.7 3.12.2 2.14.0 2.0
1. 6 1.1t.2 0.7L.2 0.62.6 2.3I.2 0.8

ir., l.s
1.5 L.2
1.6 1.10.9 0.9
L.7 L.7
t.2 1. 12.3 2.2
1.5 1. 11.8 1. s
1.1 0.60.6 1.9
1. 4 .. 1.5

1.5 1.1
L.2 L.7
4.7 0. s0.6 o0.8 0.6L.2 1.3

0.8 0. 60.9 0.30.7 0. 8
1. 6 0.70.4 02.2 0. 9

3.7 3.42.4 1 .8
z. s 2.0
1. 1 1.30.8 0.70.6 0. 52.6 1.80.9 0.9

A Soil (Wet)

1.1 1. 41.0 L.Z1.1 1.1
0. 9 1.1
1.9 1.91.1 1.1
1 .9 1.81.1 1.0L.2 1.10.8 0.70.6 0.6
L.2 l.J
A5 Soil (wet)

1.0 2,5
1. 6 2.4
0.7 0. 80.9 .0.9
0.7 0.6
0.7 0.7

U Soil (Wet)

0.s 0.600
0.8 0.6
0. 8 0.70.5 o1.0 0.5

23-28 cN

2.6
1.8
L.7
L.2
0.8
0.5
1.9
1.4

Sedinent
Yield

0. 59
'4.72
2.02
0.09
0.2L
0.2t
0.t2
0.15

0. 04
0. 05
0.05
0. 06
0.L2
0. 06
0.26
1.14
0. 45
0.11
0.13
0. 06

0.07
0.05
0.07
0.L7
0.2L
0. 07

0.09
0.18
0. 11
0. 05
0.07
0. 04

3-8 8-13 13-18

BsD
BsD
BsD
BsE
BsE
BsE
BsE
BsE

AsC
AsC
AsC
Asc
Asc'
Asc

If
l{
lf
lf
l{
r{

Plot f
28
29
30
55
56.
s7
59
60

86
92
88
93
96
94
86
94

49
50
51
46
47
48
34
35
36
s2
53
54

AB
AB
A8
AC
AC
AC
AI)
ff)
AI}
AI)
AI)
AI)

1.3 92
1.0 94
1.1 97
L.2 962.0 92
1.1 95
L.7 91
0.9 96
1.0 95
0.6 970.5 96
1.3 92

0.9 93
L.2 94
0.5 97
0.4 96
0.9 97
1,2 96

0.6 97
0 98

0.6 97
0.8 940.9 98
0.5 96

85
86
87
88
89
90

37
38
39
40
41
42
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I!filtration Rates During VariousTlne Intervals Cminutes)-Sy iioi'
Measured in Inches pei Ubur

llap
Unit Plot f 3-8 8-1 3 13-18 18-23 23-28 CN

Sedirnent
Yield

tBa
Soi 1Bare

ci1

43
n
ll

4Z
ll
tl
tl
lt

J)
tl
ll

It

ll

It

48
It
ft
It
r
tl

}{B
NB
NB
NB
NB
l{B

F
F
F
F
F
F

73
79
7S
76'
77
78

79
80
81
82
83
89

67
68
69
70
7t
72

97
98
oo

.100
1CI
102

91
92
93
94
95
96

0.4 0.1
00

0.3 A.200
0. 5 0.90,9 0.9

2.L 2.0l.s 1.62.5 2.42.8 2.4L.7 1.62.5 2.0

5.0 3.5s.7 2.22.8 1. 9L.2 1.32.3 2.3
1. 1 0.8

0. 6 0.40.7 0. s
0. 6 0.21.6 0.81.9 0.90.9 0.81..1 0. 61.4 1.41.5 1.50.6 0.60.7 0.81.1 0.8

N Soil (tfer)

0.1 0.3
0 0.1

0.2 0.3
0.1 0
0.4 0.5
0.7 0.7

F Soil (Wet)

1.5 L.7
r.. 6 1.32.3 2.42.4 2.4
1 .5 1.31..7 1.9

E Soil (wet)

1.5
2.2
2.0
0.7
1.9
r.2

0.1
0

0.4
0

0.5
0.3

1.6
1.4
2.5

. 2.2
L.2
1.6

1.5
1.8
1.9
0.9
L.7
1.1

0.6
0.6

0
0.6
0.9
L.2
0.4
1.1
0.9
0.6
0.5
0.8

98
100

98
100

97
98

91
94
84
84
95
89

86
86
8S
96
90
96

97
98
qo

96
94
97
97
95
93
97
98
96

0 .07
0.10
0.09
0. 10
0.29
0. 38

0. 06
0. 04
0. 07
0. 0'l
0. 05
0. 06

0.02
0. 03
0. 03
0. 08
c. 09
0.05

0. 07
0.07
0. 08
0.05
0. 03
0.05
0. 08
0.03
0.03
0.20
0.09
0.t2

100
tt,'
It
lt
It

;

14
tl
!r.
tt.
lt'
tt1

18
tl
ll

46
ll
tl

9
lt
It

JJ
It
tl

EB
EB
EB
EB
EB
EB

1.5
1.9
1.7
1.1
L.7
0.9

B Soil (lVet)

lt'
tt
tt
tt:
tt
ft

:
i

45
It
It
It
It
lt

l9
tt
tt
It
tt
ll

BB
BB
BB

-BB
BB
BB
BD
BD
BD
BD
BD
BD

0.6
0.6
0.1
0.5
0.9
0.7
0.7
1.3
1.4
0.5
0.6
0.7

0.5
0.5

0
0.6
0.9
4.7
0.4
1.3
1.3
0.7
0.6
0.6
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ilf:' i;3:i;1, l'l::- P: "ire- various
lreasureJ 

. i;-r,ilill.;:] fiI":t".
Map
Unit P!.o t # ?-e

3.0
3.4
3.9
2.7
2.s
3.0

3.0
3.6
J.5

8 -13 13-18 1s -23

I
2
5
7'
8
9

D
D
D
D
D
D

D Soit (Dry)
3.2 2.6 ? 71-? i. o ;:6?.9 s. o ).g1.9 z.z i.o1.9 L.7 i .z.o l.s i:;

B, Soil (Dry)

?.e. J. o 3. o1.1 2.8 i.o2.7 s.J i.e

8.D
sio
BsD

4
5
6

v-117

23-28

2.2
2.6
3.3
1.5
1.4
L.2

2.4
2.5
2.L

Sedinent
YietdCN

ii 3:i3

ii ii#

31 8:ii86 .. 0. 68

tr
P
F,
lr
r!
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APPENDIX V.5
AEROVIRONMENT INC.
Dr. Ivar Toobach, Dlrector of Envlronrtental Prograos
145 Vlsta Avenue
Pasadena, Callfornla 91107

3050

0.u c 0.01

0.66 r 0.03

0.87 ! 0.03

0.66 I 0.03

ALIUOUEROUE LAsORATORY

L2-19-74

0.52 3 0.02

0.00 ! 0.01

0.48 ! 0.02

0.02 r 0.01

W'Effi
HEPOHT OF RNIiLYS

,

-*

ft neroateo vtA IELEPHoNE

l-l neeoareo YtA Twx

t39 0-4

t1e 17-3s

iqo 0-6-

f68 31-137

cc: Dr. Steghan Frledland

EBERLII{E INSTRUMENT
COFIPORATION

?.O. lOI Jlta alauouEnOuE. Ngw r,rtxrLO rrriO
IWX: tlOlt5.06?a

2728

?s45

2542

2959

6*Jt.s*4
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CUS?Or|CF AEROVIBONMENT INC.
AtrExrror Dr. Ivar Tonbach. Dlrector of

AOoREss 145 Vlsta Avenue
Pasadena, Callfornla 91107

CITY
. s.s. xo. 3051

fdentlflcarlon z 039 O-4

'APPEMDIX V:5

Iinvlronnental Prograns

t39 17-35

2546

EE

In

Nuclldc
Obserrred

K-40

8.t-2L4

T1-208

Pb-214

'Ac-228

Pb-21.2

Cs-137

.18!2
0.73't O.29

0.36 r 0.11

0.65 ! 0.27
.0.92 ! 0.52

1.5 t 0.3
0.98 I 0.14

It !.3
0.49 r 0.29

0.19 I 0.11

0.7L ! O.Z4

0.79 s 0.50

1.2 s 0.3
< 0.12

440 0-5

2St2

20c3
0.79 ! 0.36

0.30 r 0.12
0.78 t 0.30

< 0.68

1.0 ! 0.3
1.6 I 0.2

tamrlCr reccrvro 12-19-

tr40

16t2
0.85 t 0.31

0.30 t 0.lz
0.74 ! 0.27

0.94 r 0.50

1.0 r 0.3 .

b.og t o.os

t45
146
t47
f48I ag
lTo'l;lfss
ls+lssls6I st,
I sg'
| 59'
I -rol
I orr
| 62r
| 63(
| 64(
l-63i

66(
67(
68(
69(
70(
7L(
7ZC
73C
74C
7sc
7 6(.
77C
78C
79c
80c
810
820
830
84C
850
860

cc: Dr. Stephao Frledland

l-'l neeonreo vrA TEL€nHoNE

! neeoareo vrl Twx

NF:T EBERLINE I NSTRUMENT
Ef"ijl coRPoRAloN
ll T-. I r.o. Bor lar. atst,ou€Rou€. r|€w MExtco !?r ro
c-d ?HON€ (50!l Ls.3.6t twx: tto.ril906rl
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APPENDIX V.4

EXTRACTABTE ATTIMINA IN SPENT SHATEP AND X HOTES

Footage
Interval

450-460
460- 470
470- 480
480-490
490- 500

510- 520
520-530
530- 540
540-5

-JO
560- 5 70
570-580
580-590
s90- 600

610- 6 20
620- 630
630 - 640

650- 6
660-670
670- 680
680-690

0- 700
0- 710

7L0 - 720
720-7 30
730- 7 40

50- 760
760-7 70
770-780-
i80- 790
u90-800

0- 810
810- 820
820-850
830- 840

- 860

Percent AluminaP-2 E

0.453
0.599
0.209

.2

.265
0.193
0.239
0.008

0 ,227
0.17t
0. 935

0 .214
0.L92
1.500
0.119

0.054
0.201
0.201

0.173
0.070
0.096

0. 5gg
0.979
0.974
L,449

o. i+r
0.143

0.073
0.098
0.146

0 .214
0.263
0.L73
0.193

0.154
0. 146
0.157

0.101
0.090
0.101

124
0.098
0..161
0.125
0.t47

0.114
0 .264

0.609
0 .28s
0,252
0 .292

0.135
0.782
0.166

0.176
0.695
0.255

0,124
0.493
0.117
0.166

.9

0.17 4
0.574
1.160 .

0.300
0,92I

0 .220
0.779
0.901
0. 800
1.196
0.886
0,76I
0 .822
0 .262

0. 904
0.902
1.445
0.24I

0.L62
0.107
0.856
0.722

0.179
0.093
0.290
0.280

1.057
0.816
1.320
1. 190

0.166
0.203
0 .22I
0.L37
0. 14
0.934
0.134
0.222
0.120

0 .169
0.259
0.194
0 . ?,26
0.I24
0.098
0.087
0.076

.11

0.214
0.702
0.368
1.017

x-1 'x-2D-1

26 0.14 0.164
0.?40 .141 .0

0.062 0.148 0.894
0.065

. ?27
.16 .093 .15

0.132 0.08 0.180
0 .230 0.170

0.140
0.I37
0.080

.0.562
L.420
0.973
I .220

0.070
0.091

-13-75
o^t'

I

860-870 0.938

v-120

0 .906 1.870



APPENDIX V-4 (Cbnt.)

x-2

0.496 0.085 0 . 800 2.070 0 .67 4
0.552 0.070 1.406 1.640 0,240
0.757 0.095 1.114 3.000 0.223
0.586 0.655 0.787 2.280 0.174

910-920 0. 859 0.100 0 .991 2.0s0 0.180
920-930 1.210 0.L77 1.055 1.317 0,209

Footage
Interval

8 70- 880
880- 890
890 - 900
900-910

930-940
940-950
950-960

980-990
990- 1000
1000-1010
1010-1020

P-1 P-2
Percent Alunina

P-3 P-4 x-1
I
I

7

J
3
J

J
3
3!
4l
4:
4i

- 44
45
46
47

960-970 L.447 ' 0.],20 L.sg? ?.572 0.s78 -
970-980 1.175 0.076 1.468 2.70A 0,247 -

L.312 0.161 0.227 2.LL? 0.305
1.393 . 0.208 L.264 2.253 0.263
2.058 0.163 1 .4L4 L.763 0.431

L.274 0.234 2.357 2.949 0.548
1.918 0 ,269 2.59 1 1. 480 0 ,402
1.931 0.068 1.944 1.300 0.193
2.079 1. 0 2r. 1. 5 70 1. 8 30 0 .292
2.t79 2.336 2.264 I.IZ0 U.Zs5 -
2.2s4 2.625 2 .86?, 0 .9 80 0 .2r1 -

- :t 2.783 r.574 0.264 -
- * 2.070 L.730 0,292 -

_1Q60- 1070 - 1. 330 2. 340 1.315 0 .291 -
-fOlCTOT-d- -

- 0.245 2.657 2.2s0 0.620

1020-1050
1030-1040
10 40- 10 50
1050-1060

1080- 1090
1090-1100
1100-1110

1130-1140
1140- 1150
1150 - 11 60

1180- 1190
1190- 1200
1200- 1210
1210 -L220

49
50
51r

2l

54(
55(
56C
57c

590
600
610

20

640
650,
66 0.

7

690-
700 -
10-

1110-LL20 1.182 2.063 0.907 3.s00 0.s23 -

0.205 2.025 1.580 0 .241
c.838 .2.049 1.060 2.700 0.L72

1.190 2.625 0.73s 1.191
0. 852 2.480 0. 866 3.000
1.319 0.094 2.268 2.635

223
254
55J
406

769

1160- 1170 1 , 529 0 .09 7 r.754 3. 300
1170-1180 1.200 1. 154 1.411

2.t20 0.991 1.613
1.635 0.296 1.984
1.345 0. 738 1.941
0. 200 2.t90 2.672

- | gtrt

1230-
L240-
1250-
L260-

LZ40
1250
LZ60
L27 0

1.
1.
1.
1.

1280-1290

*Lost Core

1
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